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The Trend in Electricity Supply. 


OUR of the papers read before the recent meet- 
F ings of the British Association in South Africa 
have, as we indicated last week, a direct bearing 
on electricity supply problems. Sir Chas. Parsons, 
Whose address is abstracted in this issue, shows that 
turbo-alternators of 40,000 kW can now be constructed 
to run at 3,000 r.p.m. and to generate at 33 kV—a 
voltage desirable not only for avoiding transformation, 
but also for securing a satisfactory design of machine 
of the largest capacity. Owing to improvements in the 
casting of steel ingots, there is greater safety in the use 
of the large sets of to-day than there was with sets of 
the moderate output manufactured a few years ago. 
Higher steam pressures and temperatures—made pos- 
sible, as Prof. Lea points out, by research into the 
problem of limiting creep stress—combined with re- 
generative feed-heating and air pre-heating, have 
notably improved thermal efficiencies. 

Prof. E. W. Marchant develops the theme in consider- 
ing the relative costs of transmitting electricity and 
transporting coal. He shows that, granted the prac- 
ticability of overhead construction, it is cheaper to 


transmit electrically 100,000 kW for distances in excess 
of from 15 to 20 miles (depending upon the thermal 
efficiency of the power station) even at so low a load 
factor—for a base load station—as 31 per cent. The 
longer the distance the greater the saving due to elec- 
trical transmission. The days seem far distant when 
2,000 volts per mile was deemed a good empirical 
formula, since 150 to 176 kV would, under the con- 
ditions stated by Prof. Marchant, be the most economical 
voltage to adopt. The Grid voltage is, of course, 132 kV, 
but the intention is not in the latter case normally to 
use the lines to their full capacity of 50,000 kW, and it 
may be accepted, therefore, that this voltage is the best 
for the national scheme. The case for utilising our 
water-power resources is also strengthened by Prof. 
Marchant’s calculations, which show that, even if the 
distance from the load be as much as 600 miles and the 
load factor as low as 31 per cent., £80 per kW installed 
may be spent to compare with the cost of Barton sta- 
tion, the capital charges on which are, however, higher 
than they would be for a new 100,000-kW station. 
It is usual to regard hydro-electric power stations as 
running at 100 per cent. load factor, but a lower 
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capital expenditure may often be incurred in designing 
such stations to carry the peak, as in the recent Gallo- 
way scheme. 

Mr. C. H. Merz claims credit for Great Britain in 
maintaining its position as a pioneer in engineering 
matters, in that it is the first country to lay down a 
national system of trunk mains to meet conditions that 
are peculiar to itself. The most striking feature of the 
Grid is that it will not generally be used for transmitting 
large blocks of power, but will be used primarily as an 
equalising bus-bar between the most efficient stations to 
enable them to operate at the highest load factor and to 
dispense with a large proportion of spare plant. He 
stresses the point that the justification for the Grid lies 
not so much in effecting an immediate reduction in the 
cost of electricity as in the initiation of a definite 
policy of future expansion, instead of a haphazard 
growth, and also in the opening up of new supply areas. 
Regarding the development of electricity from the social 
aspect, Mr. Merz would deal effectively with the problem 
of atmospheric pollution by making it illegal to use open 
coal fires in any of the new town planning schemes and 
by taxing existing fire-places. The combined effect 
would, he thinks, be to cause the abolition of smoky 
atmosphere in towns within 25 years. Mr. Merz esti- 
mates that if domestic fuel requirements were entirely 
supplied by electricity, the consumption for this 
class of consumer only would average some 1,500 kWh 
per head—a conclusion which appears to be not a whit 
too optimistic. 

The trend in electricity supply, as visualised by the 
eminent authors of these papers, may be summarised as 
follows :—Increases in steam pressure and temperature 
and generation voltage, and improvements in con- 
struction, all made possible by research, will enable 
larger and more efficient generating plant to be built. 
This plant, due to its interconnection by high voltage 
mains, will be operated under the most favourable 
conditions, and its location, owing to the economy of 
electrical transmission, can be on the most suitable sites 
as regards fuel and water. Electricity will become more 
generally available and at lower rates than would be 
possible without an organised system, and reasonable 
legal requirements regarding the use of coal, coupled 
with favourable rates for electricity, would banish the 
smoke nuisance within a generation. 





Berore ‘‘ the swallows homeward 
The fly ’’ we are warned of the approach of 
Lighting the dark days and long nights of winter 
Season. by the electric lamp manufacturers. 
These estimable people do their best to 
dispel the winter gloom, not only by producing the only 
means of light which combines the highest efficiency with 
cleanliness and convenience, but also by providing bright 
material for the advertisement hoardings and shop 
windows. Of all the electrical propaganda, we think 
that that of the lamp makers is the most attractive and 
effective, and the result has been that the names of the 
leading brands of electric lamps are household words. 
In this issue we commence to review the means which 
are being adopted during the coming lighting season to 
impress still further upon the public mind the benefits 
of electric lighting in general and certain makes in 
particular. These media are good examples of the skil- 
ful combination of light and colour ; they convey their 
message simply and directly; and should prove of con- 
siderable advantage to the sellers of electric lamps. 
Messrs. Siemens have enlisted sound in the service of 


. light by producing a gramophone record ; this is quite a 


new departure, so far as we are aware. This time last 
year the simplified range, consisting of five ‘‘ Pearl ”’ 
lamps, was introduced. This important move towards 
sorely-needed standardisation is given considerable 
prominence this year, and the idea should be thoroughly 
instilled into the public. At the beginning of the 1928- 
29 lighting season the prices of Association lamps were 
reduced. Since then (in April last) a further reduction 
has been made. This should provide an added stimulus 
to sales, and we look for the breaking of all records dur- 
ing the next few months. " 
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We wonder how many of our readers 


Magnus can recall the opening of Mr. Magnus 
Volk’s Volk’s seashore railway at Brighton in 
Railway. 1883. That undertaking excited a good 


deal of interest at the time, and the 
general public has been patronising it ever since. 
Volk’s railway has outlived many of the things which 
used to adorn the Brighton front, and all these forty 
years Mr. Volk, the originator, has been, as he still ig, 
actively connected with it. Of course it has been 
threatened again and again as the Brighton authorities 
have, naturally enough, carried out their various works 
of destruction in order to improve the front. Now 
Volk’s electric railway is threatened with extinction after 
the end of next month, September, owing to improve- 
ments that are now projected. Of the popularity of the 
railway, of its revenue producing and public-pleasing 
features, there can be no question, for it carried 
1,107,000 passengers last year, and considerable sums 
have been paid to the Corporation from time to time. 
Press is asking: ‘‘ Shall the railway be 
scrapped? ’’ Mr. Volk says that it is no more an ob- 
struction than many other features along the beach. If 
there were not the threat of being scrapped hanging over 
its head, it would pay to modernise it and make it more 
spruce than it is at present. Whether the present deter- 
mination is, or is not, carried out, Mr. Magnus Volk is 
to be congratulated upon the persistence and enthu- 
siasm with which he has continued for 46 years to keep 
running his pioneering electric line beside the sea. A 
brief account of his railway was given by Mr. Volk, 
himself, in the ELectricaL Review for September Ist, 
1883, p. 165. 


Waite British shipowners have 

British-built apparently still to be convinced of the 
Electrically- merits of the electrically-propelled ship 
Propelled —the P. & O. liner Viceroy of India 
Ships. (of which a full description was given 


in the Etzctrrica, Review, September 
2ist, 1928, p. 487) is the only British vessel of 
any size which is propelled by electricity— it is satis- 
factory to note that our American cousins continue to 
show their faith in this system of propulsion. What it 
even more satisfactory from our point of view is that 
they recognise the fact that British shipbuilders and 
British manufacturers of electrical equipment can pro- 
duce electrically-propelled ships at least as good as those 
produced on the other side of the Atlantic, and they are 
prepared to come to this country when seeking new ton- 
rage. We report in our ‘‘ Business Notes ’’ that the 
Atlantic Refining Company, of Philadelphia, U.S.A., 
has placed an order with Scott’s Shipbuilding and Engi- 
neering Co., Ltd., Greenwich, for two single-screw oil 
tank vessels, the propelling machinery of which will be 
of the Diesel-electric type, the electrical equipment of 
both vessels to be supplied by the British Thomson- 
Houston Co., Ltd. It may be recalled that only a year 
ago Scott’s completed the Diesel-electric tanker Bruns- 
wick for the same owners, and it must be presumed that 
it is on account of the satisfactory price and the reliable 
and economical performance of this vessel that a repeat 
order for two further vessels has now been placed. We 
understand that of the two vessels now ordered, one is to 
be exactly similar to the Brunswick, while the second 
will be only slightly smaller as regards size, the pro- 
pelling machinery of both being identical. The larger 
vessel will be employed for the carriage of motor spirit 
and light oils, while the other will carry heavier lubri- 
cating oils. Although complete details are not avail- 
able, it may be assumed that, following the system em- 
ployed on the Brunswick, the main propelling motor will 
be controlled entirely from the bridge, which is a feature 
of great value when a vessel is navigating into or out of 
harbour in crowded waterways. The firms concerned 
are to be congratulated upon receiving this welcome 
order, and we trust that it may lead to British ship- 
owners making a practical -investigation of the merits 
of the electric drive. 
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Electricity in Residential Flats. 


Notes on the Electrical Equipment at Stratton House, Piccadilly. 


By E. H. TURLE, M.I.E.E. 


lation can to-day be considered modern unless it 
provides for every service to be electrically 
operated, or, at the least, electrically controlled, and 
far more than the essential services have become common- 
place every-day requirements. The plan- 
ning of the electrical installation at 
Stratton House, Piccadilly, had there- 
fore to include provision, not only for 
electric lighting, heating, and cooking 
for the block of twenty-six spacious resi- 
dential flats on a really adequate scale, 
but also for the water supply from 
artesian wells, for pumping and circu- 
lating, for the boiler water and fuel feed- 
pumps, eight lifts, a comprehensive ven- 
tilation scheme, refrigeration, bells, tele- 
phones, and ultra-violet-ray apparatus, 
for showroom and window lighting for 
seven shops, and also for a pilot-lighting 
system for all public stairs, corridors, 
and shops. 
Supply services approaching that of a 
modest bulk supply are provided for a 
connected load of 1,500 kVA, a.c., to- 


[ is now almost an axiom that no electrical instal- 





the whole building, again referred to below, further 
means of ventilation are provided. 

The main switchboards are situated in a switchroom at 
basement level over the transformer chambers, and are of 
the usual type of separate slate panels on angle-iron 








gether with 150 kW, d.c., for all motors, 
by the Westminster Electric Supply Cor- 
poration, Ltd., while an auxiliary sup- 
ply of 8.5 kVA for pilot lighting is taken 
from the separate mains of the London Electric Supply 
Co. The a.c. services enter by h.p. cables and terminate 
in transformer chambers provided in the sub-basement, 
where there is the usual arrangement of h.p. cubicles 
and oil-cooled transformers, but in view of their situa- 
tion and consequent impracticability of dissipating the 
heat losses, equivalent to some 30 kW at full load, by any 
means of natural ventilation, special air intake and 
extract ducts have been provided through the floor of the 
basement to the outside air. Provision has also been 
made for ventilation by extract fans, which can be run 


Fig. 1.—Main Pump and Boiler Room. 


frames, comprising a separate circuit breaker with time 
lag and an ammeter for every sub-main. On both the 
three-phase and the d.c. panels, leakage trip relays are 
fitted in compliance with the I.E.E. wiring rules, those 
of the former being of the polarised Ferranti pattern 
designed to trip their respective circuit breakers with a 
leakage current to ‘‘ earth ’’ of 124 per cent. of the rated 
capacity of the breaker, while on the d.c. panels the 
differential pattern with calibrated relays are fitted. A 
specially designed switchboard in a copper screened case 
provides separately rectified and smoothed outputs for 











Fig. 2.—Main Switchboards; Three-phase Board on 
Right. 


as required, in addition to extending one of the main 
rising ventilation ducts of the building down to this 
chamber, whereby both by natural draught. and that in- 
duced by a powerful fan on the roof, which is operated 
in conjunction with the main mechanical ventilation of 


Fig. 3.—400-V D.C. Switchboard; A.C. Pilot Board 
on Right. 


the various internal telephone systems, which are thus 
operated from the supply mains, entirely dispensing 
with all batteries. 

The rising mains throughout the building are bitu- 
menised-fibre-insulated, lead-covered and single-wire- 
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their concomitant flues, would save not only the cost of 
construction of some 280 flues, but also the space they 


armoured cables, the upper floors being fed by ring 
mains, so as better to equalise the voltage drop ; all feed- 











i occupy, which collectively represents 4 e 
{= rental value of several hundred pounds th 
-; m7 "| =per annum, besides relieving the steel- di 
es S work of some fifteen hundred tons dead ts 
3 i ies = weight of masonry. Such _ savings th 
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provided with an outlet at a suitable 
level and position to conform with the 
decorative treatment, and these are con- 
nected to the main rising ducts by means 
of the space afforded by the upper por- 
tions of cupboards, voids in false beams, 
columns, and arches, and also by false 
ceilings, many of which are of the barrel 
or cove type, thus admirably serving such 
purpose with little detraction from 
height, while achieving an actual gain in appearance. 
The six main vertical ducts are similarly masked by 
utilising space at the backs of cupboards, in corners or 


D> 


Fig. 4.—Plan of Typical Flat. 





ing service fuseboards are wholly concealed on each land- 
ing. In the flats the whole of the control gear and all fuse- 
boards are centralised in a separate meter cupboard, and 


an average of 35 kW of 


other recesses, false piers 





electric heating and 9 kW 
for cooking are provided in 
each flat, all controlled by 
** Zed ’’ fuses with a view 
to restricting replacements 





and partitions in lava- 
tories, &c., and at the roof 
levels are extended by slab- 
partitioned ducts to speci- 
ally designed fan cham- 





to the proper sizes. Separ- bers. These chambers are 
ate circuits are provided constructed of brick with ar 
for vacuum-cleaner sockets, padouk louvres on three in 
refrigerators, kettles, sides, and besides housing wi 
irons, hot plates, ultra- the fans and motors, serve ex 
violet-ray apparatus (in also as air chambers to re- eff 
the bathrooms), and for duce the velocity and po 
mains-operated wireless extend the direction of dis- mi 
receivers, §gramophones, charge, which leaves the me 
and the like. fan casing top horizontally me 
Internal ‘‘ house ’’ tele- through a diffuser. In ad 
phones are provided on the order to reduce the trans- of 


centralised hotel system, 








mission of vibration and 





while a separate pair of 
service telephones take the 
place of a speaking tube, 


Fig. 5.—One of the Fan Chambers. 


noise to a small value, the 
electric motors, which are 
directly coupled to the fan 


runners, are each mounted on a heavily damped adjust- 
able spring cradle; the fan casings with their diffusers 
on felt seatings and the connections between fan casings 


between the tradesmen’s lobbies and the kitchen of each 
flat, these being of unbreakable aluminium hand-com- 
bination receivers and transmitters, with specially de- 


signed tamper-proof and foolproof ter- 
minal cases. Conduits have also been 
provided for G.P.O. telephones up to 
several hundred lines for giving through 
routes under the floors to all principal 
rooms of the flats. Electric bells through- 
out are likewise operated from the mains 
through suitable transformers, and the 
more important points also operate 
luminous signals in addition, which by 
remaining alight until the local relay is 
re-set by hand, ensure quicker attention 
following any temporary absence, 

While all the above merely conforms 
generally with the most modern practice, 
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the planning of the comprehensive 
scheme of mechanically aided ventilation th 
had to go further than anything as 
attempted before, and thus break new no 
ground. The open grate and flue is to- wi 
day at last recognised as an abomination de 
which can serve no useful purpose beyond mi 
the meagre measure of ventilation - . mi 
afforded, and that out of all proportion : é th 
to the cost. It was therefore realised Fig. 6.—Corner of one of the Kitchens. 
that the omission of all firegrates en 
(except one in each flat as a concession to the shibboleths and ducts are made with two turns of sailcloth of suffi- ty, 
that die hard in the older generations), together with cient length to avoid any tension. Feur entirely separate us 
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ducts and fans are used to ventilate all the kitchens, and 
this system is so arranged that the extraction is 
directionally opposite to that of the main ventilation in 
the fats, thus preventing the ventilation system drawing 
the smells of cooking towards the main rooms. 

The ventilation-fan motors total 16 b.h.p., with a 
capacity of 70,000 cubic feet per minute; they are de- 
signed to run continuously day and night, and are con- 
trolled individually from the switchroom, where are also 
situated speed regulators for the larger ones. An 














Fig. 7.—View in a Bathroom. 


ammeter fitted in every fan circuit serves, not only to 
indicate whether a fan is running properly, but also at 
what proportion of its full output. Adjustment of the 
extraction from each flat to a reasonable balance is 
efiected by means of adjustable baffles situated at the 
point of juncture between the ducts in a flat and the 
main rising duct, and these baffles are made accessible by 
means of an adjacent ceiling trap from which anemo- 
meter readings can be obtained, the position of correct 
adjustment found, and the baffles permanently fixed out 
of sight and reach of tenants, while the inlet grilles from 
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the rooms are kept uniform in size and can be similarly 
adjusted and definitely fixed from behind. 

The whole system of ventilation is designed to maintain 
a steady and definite change of air at a very low velocity, 
without noise or attention, and deals, not only with all 
the flats, but also the enclosed north main staircase, the 
showrooms, shops, and basements, and the lift-well 
lobbies and transformer chambers; according to the 
L.C.C. authorities it is the most comprehensive of its 
kind in the Metropolis, but as a measure of its success 
others will doubtless soon follow. 

Fig. 2 is a view of the main switchroom in the base- 
ment, looking east, and showing also the three-phase 
switchboard. Another view of the main switchroom, 
looking west, is given in fig. 3, which also shows the 
400-volt d.c. switchboard on the left and the a.c. pilot 
supply switchboard on the right. The leakage trip 
relays may be seen in the centre, and the ten ammeters 
indicating the running loads of the ventilation fans on 
the roof are shown along the top of the board. 

The main pump and boiler room in the sub-basement 
is depicted in fig. 1, which also shows the compressor and 
distributive pumps of the water supply in the fore- 
ground ; the main transformer chambers are behind, and 
the row of boilers can be just distinguished in the extreme 
background. 

Fig. 5 is a view of a typical fan chamber on the roof, 
showing the anti-vibratory cradles carrying the motor 
and runner, the flexible coupling to the rising duct, and 
the louvred outlets of padouk. 

Fig. 4 is a plan of a typical flat, showing the method of 
connecting the various rooms to the ventilation system 
by means of false ceilings, beams, voids above cupboards, 
and so on. 

A corner of a kitchen is depicted in fig. 6. This shows 
a 9-kW wholly enamelled electric cooker and a 5-cu. ft. 
capacity automatic electric refrigerator arranged on 
either side of the larder door. One of the unbreakable 
Service Telephones replacing speaking tubes, can also 
be seen. 

Fig. 7 shows a corner in a representive bathroom, with 
the standard model used for ultra-violet-ray therapy. 
The bathroom is lined with blue glass, with a thick cork 
floor. 





Notes on the Choice of A.C. 
Motors. 


A Guide to Several Available Types of Constant-speed Machines. 


e By A. G. 


motor the question arises as to what type to instal. 

The first decision, of course, must be made on the 
point of speed control; in these notes it is assumed that 
this question does not arise, and that a constant-speed 
drive only is required. 

The available types are, then :— 

(1) Auto-synchronous, which is a development of 
the synchronous motor, in that it is run up to speed 
a8 an induction motor and is self-synchronising. It is 
normally only used for power-factor correction purposes 
with more or less constant-running plant, or when it is 
desirable that the line current be kept down to the 
Minimum. It is expensive, large, and somewhat high in 
Maintenance cost; its installation is the exception, not 
the rule. 

(2) Power factor corrected, which is a motor that 
embodies some of the advantages of the auto-synchronous 
type at less cost. The necessary d.c. field current is 
usually obtained by the provision of a commutator con- 
nected to a special winding on the rotor, teparate and 
distinct from the ordinary rotor winding. Owing to 


it all cases of the proposed installation of an a.c. 


POWELL. 


various troubles, this type has never become highly 
popular, and in the writer’s opinion will never achieve 
any great measure of success. It is usually made to 
operate at power factors of from unity to about 0.8 lead- 
ing, and its power factor is not adjustable when running, 
owing to the fact that the only means of regulating the 
excitation current is by altering the commutator-brush 
position. This motor is normally only employed in 
cases parallel to those quoted for (1). 

(3) Slip ring, the choice of which is usually made 
either by reason of the electricity supply authority’s 
regulations, or the starting conditions under which the 
motor must operate. The latter usually amount to two ; 
the necessity of (i) starting the motor under particularly 
severe conditions of load, and (ii) bringing the motor up 
gradually from standstill to full speed. 

Either of the foregoing requirements renders the use 
of a slip-ring motor essential. 

(4) Squirrel-cage, which is the cheapest type of a.c. 
motor available; its simplicity renders it particularly 
reliable, and its maintenance cost is low. The adoption 
of ball and roller bearings enables a very small air gap 








346 


to be employed, with resulting increases in powcr factor 
and efficiency. 

The two considerations which may be raised against 
the utilisation of the squirrel-cage motor are (i) the high 
initial current at starting, and (ii) starting performance. 
The latter is intimately bound up with the method of 
starting, and, unless the use of a slip-ring motor is 
rendered essential by one of the reasons already stated, 
the squirrel-cage type (with suitable starting gear) will 
give perfect satisfaction at considerably lower cost. 

Against the slip-ring motor are the following disad- 
vantages: (a) higher initial cost of motor and starting 
gear; (6) greater liability to breakdown; (c) higher 
maintenance cost, due to slip-rings and brushes; (d) 
lower efficiency ; and (e) slightly larger carcass. 

An approximate comparison of the cost of a 15-h.p. 
6-pole machine is as follows :— 


Slip-ring motor with faceplate starter... ... 100 
Squirrel-cage motor with auto-transformer ditto 75 
ditto with star-delta ditto —— 


ditto with direct ditto ee 
To deal with the relative merits of the three available 
methods of starting the squirrel-cage motor, it will per- 
haps be best to consider the simplest, ¢.¢., direct starting, 
first. This method is usually limited very largely by the 
size of the motor in question; normal practice in this 
country defines 10 h.p. as the maximum to which this 
method is applicable. By ‘‘ normal practice ’’ is meant, 
of course, that unhampered by electricity supply 
authorities’ regulations. This method is ideal when the 
motor starts under “‘ light ’’ conditions, ¢.e., when the 
load is applied after full speed is attained through the 
medium of a clutch, centrifugally or manually operated, 
or fast and loose pulley gear. Other conditions of start- 
ing comparatively light must be considered on their 
individual merits. The normal starting torque available 
is from 0.75 to 1.25 times full-load torque, with a start- 
ing current of from 5 to 7 times the full-load current. 
The star-delta method is successfully applied when the 
load at starting is such that the motor is able, with the 
starter in the star position, to run up almost to full 
speed. If the load under which the motor starts is 
greater than will allow of this, an excessive current kick 
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may occur when changing over to the “‘ run ’’ position 
This is a point which should be carefully considered in 
all cases in which the load is a function of the speed, e.g. 
in the case of a centrifugal fan. The starting torque 
available is from 0.25 to 0.4 times that of full load, with 
from 3 to 4 times full-load current. 

The remaining method, that of employing an auto. 
transformer with a change-over switch, is the most useful 
although the most expensive, of those available. It nd 
flexible, in that the voltage applied at starting can be 
arranged definitely to suit the starting conditions. The 
starting characteristics obtained are approximately as 
follows :— 


Per Cent. of Line 
Voltage at Starting. 


Starting Current 
(Times Full Load). 


Starting Torque 
(of Full Load). 


40 s 0.2 0.75—1.2 
60 he 0.4 1.75—2.75 
80 0.8 3.0 —4.5 


The period and frequency of starts is a point which 
should be specified when ordering auto-transformer 
starters, as the latter are usually short-time rated, a 
starting period of about 30 seconds being normally 
adopted as a basis. In some cases in which a very high 
starting torque is required, the auto-transformer may be 
arranged to increase the voltage during the starting 
period. Needless to say, this method is abnormal and 
should only be used after due consideration has been 
given to the overload thus applied to the motor during 
starting. 

Before ending the subject of the squirrel-cage in- 
duction motor, the double-wound (or ‘‘ double decked ”’) 
rotor machine must be mentioned. This type, whilst 
embodying a comparatively old idea, has recently been 
developed more energetically, and hence has come into 
prominence. Various means are employed by different 
manufacturers to attain the desired end of a rotor having 
a high resistance at starting and a low resistance at full 
speed, together with all the advantages of the simplicity 
of the squirrel-cage design. Motors of this type are 
particularly applicable in cases in which large starting 
torques are required, such as a crane or lift drive, and 
when. the efficiency and power factor of the motor are not 
of paramount importance. 








Our Overseas Electrical Markets. 


Economic Conditions in Australia, New Zealand, South Africa, and India. 


of the course of trade in Great Britain’s chief 

electrical markets, the trend of business has been 
distinctly favourable in New Zealand and South Africa, 
slightly more satisfactory in Australia, but still rather 
uncertain in India. In the last-named market the 
redeeming feature is the predominant share that Great 
Britain continues to take of all the electrical orders 
that are available. This fact is made clear in the accom- 
panying charts showing the total imports in recent 
months into India, and the shares of the United States 
and Germany. ‘Similar charts showing the trend of 
electrical imports into Australia, South Africa and New 
Zealand are also given. 


ie our last quarterly survey (May 17th, 1929) 


Australia. 


Mr. Bruce, the Prime Minister of Australia, loses no 
opportunity of pointing out the desirability of culti- 
vating the closest possible trade relations with the 
Mother Country. What British manufacturers would, 
however, like to see is a halt to the ultra-protectionist 
tendencies in the Commonwealth, which raise the cost 
of production all round and create a vicious circle of 
edvancing prices accompanied by demands for wage in- 
creases and for further protection. Criticism of this 
policy is by no means confined to observers in Great 
Britain. It has recently found utterance in a review 
of the economic effects of Australian tariffs by a com- 


mittee appointed by Mr. Bruce and consisting of the 
Professors of Economics and Commerce at the Univer- 
sities of Melbourne and Hobart, a member of the Mel- 
bourne Stock Exchange, and Mr. Wickens, the Ccmmon- 
wealth Statistician. The Committee considers that the 
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Fig. 1.—Australian Electrical Imports. 


total tariff burden has probably reached its economic 
limits, and that further increases might threaten the 
standard of living. Some uneconomic extensions of the 
tariff have already occurred and the Committee there- 
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fore elaborates principles for discriminating between 
industries seeking protection. For new industries 
bounties are in its opinion preferable to import duties, 
and the revenue incidental to protection should, it adds, 
be paid into a trust fund from which bounties could 
be granted. The committee considers that, apart from 
u few luxury commodities, preference involves greater 
costs than benefits for both Australia and Great Britain. 
It will be seen, therefore, that the Committee holds a 
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Fig. 2.—New Zealand Electrical Imports. 


similar view regarding preference to that expressed by 
the new British Government. At the same time it is 
significant that Mr. Bruce, in commending the Com- 
mittee’s impartiality, emphasises the fact that its 
opinions are not those of the Australian Government. 
li, as is suggested in certain quarters, a scheme of bulk 
interchange between the Dominions and the Mother 
Country is substituted for the existing Preference 
arrangements, it may be hoped that electrical plant 
will figure prominently among the British manufac- 
tures which may be offered in return for Empire 
produce. 

Weather in the Commonwealth has not been uniformly 
favourable. Crop prospects in Western Australia are 
excellent, but the cereal outlook in other parts is doubt- 
ful owing to lack of rain. Estimates of the wool clip 
are rather below last season’s, which, however, consti- 
tuted a record. The customs returns of the Common- 
wealth for the financial year ended June 30th totalled 
£41,030,000, or nearly half a million less than for the 
previous year. They are, however, the third highest 
in the history of the Commonwealth and in all the cir- 
cumstances may be considered promising. An expendi- 
ture of nearly £9,000,000 has been approved under the 
Migration Agreement, £1,500,000 of this being the cost 
of the construction of the Wyangala dam in New South 
Wales. 

According to a Times cablegram, returns of the over- 
seas trade of the Commonwealth for the year, ended in 
June show that exports, including £4,000,000 worth of 
bullion and specie, exceeded imports by £1,152,000. 
Victoria and Queensland were responsible for the in- 
crease in exports, the other States showing decreases. 

The financial position, although naturally affected by 
the coal and timber trade disputes, has shown a con- 
siderable improvement since the end of the March 
quarter. Credit is being granted by the banks and con- 
siderably more confidence prevails in business generally. 
An optimistic feeling has been engendered by the more 
favourable trend of foreign trade. New enterprises are 
naturally slow in coming forward in view of the pro- 
longed labour unrest and the continued high costs of 
production. 

The proposal for the creation of an electricity commis- 
sion should prove of considerable interest and import: 
ance to British electrical firms which are interested in 
the market. The scheme has been submitted by the 
Federal Government to the various States, with a view 
to co-ordinating the power resources of the Common- 
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wealth in co-operation with existing State organisa- 
tions. It recommends that the Central Government 
should assume full control of national waterways and 
their tributaries where the power development schemes 
of one State might prejudice those of another. It is 
suggested that the Federal authority should determine 
zones of distribution and should control the interconnec- 
tion of generating stations and transmission systems, 
issue power licences and control rates and charges, ad- 
vise the Government regarding financial assistance for 
the purchase in bulk of electrical energy by co-opera- 
tive societies in rural communities and encourage the 
formation of such societies, and educate the public in 
the city and country regarding the advantages of the 
use of electricity in the factory, farm, and home. The 
scheme also contemplates the standardisation of fre. 
quency, voltage, and methods of distribution. 


New Zealand. 


Amongst all the Empire markets New Zealand stands 
first in its natural sentiment in favour of British goods. 
The half-year which has just closed has placed practi- 
cally all sections of the community in a position of 
greatly improved purchasing power. Unemployment is 
less widespread, and in consequence both wholesalers and 
retailers have shown a tendency to lay in stocks. In 
the great staple industries increasing production has 
been reported; for example, the output of butter and 
cheese is higher than last season’s, and profits are ex- 
pected to be rather bettcr. Larger quantities have been 
going to Canada and the United States, and the latter 
country also is proving a growing market for New Zea- 
land beef. In sheep rearing, although lower prices have 
ruled for wool, the clip has been greater, and the net 
result no less favourable than a year ago. 

According to recent Reuter cables, the overseas trade 
returns for the twelve months ended June 30th show 
that exports totalled £56,334,750—an increase of 
nearly three-quarters of a million pounds over last year. 
Imports totalled £46,508,009—an increase of more than 
£3,000,000 over last year. The excess of exports over 
imports of £9,226,741 for the year ended June 30th 
is considered to be a most reliable indication of the 
trading position, as June marks the end of the export 
production year. 

The Minister of Public Works, who has been visiting 
all the electricity supply undertakings in the Dominion, 
recently gave a résumé of progress in hydro-electricity 
and of contemplated new schemes, He said it was ex- 
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Fig. 3.—South African Electrical Imports. 


pected that the first unit of 15,000 kW at Arapuni 
would be available immediately, and would afford great 
relief to the Auckland district. The scheme made pro- 
vision for a total of eight units, and, while it had been 
suggested that only three should be brought into opera- 
tion, it was now thought necessary to provide a fourth, 
which had been ordered. As to the possibility of going 
on with the Gowan River scheme for Marlborough and 
Nelson, some announcement might be expected in the 
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near future. The erection of additional transmission 
lines. to connect Arapuni and Waikaremoana was under 
consideration. It was further proposed to make an ex- 
tension of the system from Wanganui to Taranaki. By 
February, 1930, it was hoped to have in operation in 
Dunedin an auxiliary 2,400-h.p. oil-fuelled steam plant 
to act as a stand-by until the Waipuri power station 
is in a position to supply all the electricity needed in 
the city. The Council decided to order this plant 1 
month or two ago. 

A number of railway schemes, which the Government 
intends to carry out, are being surveyed. Short branch 
railways will not be built, as it is intended to develop 
road services to act as feeders. 


South Africa. 


Recent reports by the banks show continued confidence 
in the future of the Union of South Africa. In that 
of the South African Reserve Bank prospects for the 
immediate future are described as hopeful. In the 
course of a review of the developments during the past 
year, it is pointed out that agricultural production has 
been satisfactory, maize, fruit, and sugar all having con- 
tributed their full quota to the country’s wealth. The 
loss to the wool grower owing to lower prices has been 
compensated for by the higher yield per sheep. Manu- 
facturing activity has been noteworthy, textile indus- 
tries in particular having made good headway. Large 
motor car and motor truck assembling works in Port 
Elizabeth have helped the labour market. The foreign 
trade of the Union continues to expand. A later report 
by the Standard Bank of South Africa states that the 
termination of the elections has removed an element of 
uncertainty from the situation, and that business has 
been showing signs of improvement, although in most 
districts the seasonal quietness persists. The purchas- 
ing power of some sections of the community may be 
affected by the fall in the price of wool and of certain 
farm products. As, however, during the past season 
weather conditions in the Union have on the whole been 
more favourable for farming than at any time since 
1925 and ‘have recently continued satisfactory, the 
Standard Bank also takes an optimistic view of the 
future. It finds good grounds for hoping that with the 
possible exception of maize, the price of which depends 
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jargely on the results of the next European crop, the 
downward trend of prices is now nearly at an end. 
But it advises producers to consider any increases over 
the present level in quotations as abnormal. At the 
same time, it is remarked, that it appears likely that 
there will be a slackening, if not a cessation, in the very 
rapid increase in the value of imports, which has been 
so marked a feature of the trade of the Union during 
the past few years. The Transvaal gold output so far 
this year compares very favourably with that for the 
corresponding months of 1928. 
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India. 


The extent to which India may become a manufactur- 
ing country has lately been the subject of considerable dis- 
cussion, aroused partlybythe recent labour unrest, which 
has led to disastrous strikes, particularly in Bombay. A 
member of the Royal Commission on Labour in India 
admitted recently that capital in India is recognised ag 
shy, and that strikes were becoming chronic. The 
resultant depression and insecurity retarded the pro- 
gress of industrial development. At the same time he 
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Fig. 5.—Indian Electrical Machinery Imports. 


said that the only solution for Indian industrial prob- 
lems, which were becoming increasingly complex, was 
to take adequate measures to ensure the steady growth 
of manufacturing industries. As agriculture was over- 
crowded and could absorb no more men, he saw no hope 
unless capital and labour could so adjust their relations 
that new capital would be forthcoming for new indus- 
tries. It would, however, be long before India came 
into the front rank of manufacturing countries. There 
was a popular conception abroad that Indian labour 
was cheap. But while unskilled labour or mere man- 
power was cheap, skilled labour was not cheap in India, 
otherwise that country would long have been supplying 
other parts of the world with thousands of manufac- 
tured articles, 

During 1928 the value of machinery imports was 
Rs. 18 crores, against 153 crores in 1927. Of this, 
about Rs. 16 crores (against 12- crores) was credited to 
the United Kingdom, 190 lakhs (against 161 lakhs) 
to the United States, and 116 lakhs (against 99 lakhs) 
to Germany. The total value of the imports of electrical 
machinery and apparatus into India during last year 
was Rs. 531 lakhs. 

In Mysore there is considered to be great scope for 
the employment of electric power for driving small 
motors and pumps in rural areas. Electrical pumping 
is by far the most convenient method of lifting water, 
and in Mysore, where energy is relatively cheap, it is 
also the most economical. It is, however, necessary to 
study the particular conditions under which the pump- 
ing has to be carried out, in order to make sure that 
the most suitable plant is employed. A standard set 
will not necessarily give the best results. 

The monsoon broke early this year and has keen 
generally active throughout the country. In Bombay 
the effect so far on the cotton crop has varied in 
different districts, but on the whole it may be said to be 
normal. In Madras the condition of standing crops is 
described as fair to good, and the same remark applies 
to those in Bihar, Orissa, and the United Provinces. In 
Bengal and the Punjab more rain is needed and pros: 
pects are only fair to average. 
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Railway Track Resistance. 


A review of the subject as it stands to-day, which should have the effect of stimulating 
interest and may lead to greater knowledge. 


By E. H. CROFT, A.M.Inst.C.E. A.M.I.E.E, 


Track Resistance. 


HEN calculating the horse-power required for 
W locomotives and multiple-unit railway stock, 
almost the first factor to receive consideration 

is that of the resistance caused by the movement of the 
train on level track with no wind blowing. Forces re- 
quired to overcome acceleration and incline are easy 
to calculate. Moderate estimates may be made for head 
and following winds, but the effect of side winds can 





100) 


0 oF 

, . TN 
30 g — 
ee ttl 


° 10 20 30 MILESMOUR 50 60 
ry 1% 32 48 « M dHOUR 80 6 























TRACTIVE EFFORT 








Fig. 1.—Back Tractive Effort, 250-h.p. Motor, 70/22 
Gear, 42-in. Wheel. 


not, to the best of the author’s knowledge, be calculated 
with any degree of accuracy. The additional resistance 
caused by curvature of the track cannot be accurately 
calculated, but certain empirical formule give sufficient 
indication for all practical purposes, and are considered 
at a later stage in this article. 

The usual method of expressing this track resistance 
is in pounds per ton. ‘This is entirely unscientific, as 
track resistance must be considered from the point of 
view of the total resistance of the train, due to the fact 
that two trains composed of similar coaches, but con- 
sisting of a different number of coaches, will have 
different values of track resistances when expressed in 
pounds per ten, while it is obvious that the fundamental 
frictions which create the total train resistance must be 
the same in both cases. 

The use, however, of the unit of pounds per ton is 
convenient for certain practical purposes, and it also 
should set a comparison standard for rolling stock and 
track efficiency. Much effort has been and still is ex- 
pended to increase the total overall efficiency of heat- 
engine prime movers, but the writer has not come in 
contact with any similar efforts to reduce the track 
resistance per ton by the development of track design 
and coach design. Some efforts have been made to 
reduce the weight of coaches and wagons, so that less 
dead weight is hauled, but the question of the pounds- 
per-ton train resistance should receive as much careful 
consideration on railways as kilowatt-hours per pound 
of coal receives at a modern power station. 

Reviewing a large amount of the available literature 
on the subject, one realises that vastly varying results 
have been obtained. This is, of course, a direct indica- 
tion of the difficulty of carrying out any such experi- 
mental work, which difficulty is again confirmed by the 
fact that track resistance curves obtained by railway 
companies and consulting engineers from definite rail- 
way services, for the purpose of electrification of such 
services, are often found to be somewhat inaccurate. 

There are, briefly, three methods of obtaining the 
results : — 

(2) By the use of a dynamometer car, which method 
neglects head windage. 

(6) By accelerating a train and coasting; if values 
are obtained by this method, care must be taken that 
allowance is made for the motor and gear fiction, which 
may have a value of 2 to 3 Ib. per ton, according to 


Dover,* and in addition the track resistance may be 
increased to some degree, due to the tendency of the 
train to bunch up; fig. 1 is the back tractive effort of 
a 250-h.p. motor, as given by Carter.t 

(c) By measuring the direct input of electrical 
motors; this method is by far the best, but it is not 
always possible ; when this method is adopted, it is advis- 
able to arrange the trains so that the motors are fully 
loaded. 

Train resistance values will always vary very con- 
siderably, depending on the type of coach, the quality 
of the track, and the maintenance of all parts concerned. 
The writer considers that a formula could be developed 
which, by employing certain constants, would give 
reasonably accurate results over a wide range of track 
and coach variation, but the development of such a for- 
mula requires the collection .of much practical data 
from a great field of different types of service, and, as. 
far as the writer is aware, the matter has never been 
attempted, although many well-known engineers have 
investigated certain limited test results in a very 
thorough and able way. 

There is nothing that tends to show up all the details 
of any such problem as does the full consideration of 
all the basic principles involved and the final develop- 
ment of a definite formula. Thus, although the formula, 
pending the accumulation of a great deal more data, 
is not of very much direct value, the writer considers 
that the development of it is fully justified. 


Rolling Resistance. 


The actual rolling friction of the wheel on the steel 
rail has been shown by Prof. Reynolds to vary inversely 
as the wheel diameter. 

Other components are those of track depression, track 
hysteresis, and certain displacement of ballast. These 
will be dependent very largely on the axle loading of the 
locomotives and trains. 
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Fig. 2.—Air Resistance, Louisiana Tests. 
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If the effect of these resistances be considered, it will 
be realised that they are almost equivalent to drawing 
the train up a constant gradient. 

They will depend very largely on the type of track 
and type of train, and will remain more or less con- 
stant at all speeds. 





* “ Electric Traction.” 3 A. T. Dover. ‘Sir Isaac Pitman and 
Co., Ltd., Lendon. 

+ “Railway Electric Traction.”” F. W. Carter. Edward 
Arnold & Co., London. 
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Concussion and Oscillation Friction. 


The movement of trains over the track causes a large 
number of complicated oscillations, which do work so 
long as they continue. This work must obviously be 
supplied by the propelling force, and must therefore 
act as train resistance. Under this heading comes the 
friction of flanges striking the rails, the friction of 
bolster rubbing blocks and horn guides, the hysteresis of 
carrying springs, all other minor oscillation, &c., due 
to the movement; even losses in the drawgear should 
be considered under this heading. 

These oscillations are caused by the wheels against 
the rails to the greatest degree. Now if the wheels have 
to move sideways or upwards, due to irregularities, the 
acceleration imparted to them will vary directly as the 
speed, and thus the force created against the movement 
of the train will also vary as the speed. Thus, without 
going further into an extremely complex subject, we 
may conclude that this portion of the track resistances 
varies directly with the speed, and will, of course, vary 
with the type of coach or locomotive and the state of 
the track. Thus mechanical properties causing smooth 
running will, of course, reduce the track resistance. 


Bearing Friction. 

In the case of the ordinary type of bearing the friction 
varies approximately as the speed, whereas in the case 
of the ball or roller bearing, which may ultimately be 
used on railways, the friction remains approximately 


‘constant at all speeds. 


In view of the fact that the bearing resistance only 
represents a relatively small portion of the total train 
resistance, and that very few roller bearings are used, 
it is quite usual to group in the bearing resistance with 
that of the friction caused by oscillations. 

In the case of a light tramcar which was fitted with 
roller bearings, the shape of the track resistance curve 
was hardly affected, and the track resistance was reduced 
at all speeds by approximately 14 per cent. 


Air Resistance. 


This resistance is caused by the pressure of the air on 
the front of the train, the suction of the air on the rear 
of the train, and the air friction along the train, when 
the train is moving in still air. Experiments have been 
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Fig. 3.—Air Resistance, Berlin-Zossen Head 
Resistance. 


carried out for head and rear wind resistance, and fig. 2 
shows the well-known results of the Louisiana tests. It 
is important to notice that— 

(a) The tail suction is a relatively small component 
compared with the head pressure 

(6) That when both head and tail pressures are con- 
sidered the parabolic is almost as good as the wedge 
shape of ends. 

It should be noted at this point that something 
approximating to the shape of the parabolic is a prac- 
tical proposition, whereas the introduction of the wedge 
front would create difficulties. 

Fig. 3 gives the results of head wind pressure obtained 
from the well-known Berlin-Zossen high-speed trials,* 





* Berlin-Zossen Elec. Railway Tests. McGraw Pub. Co., 
New York. 
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and fig. 4 gives curves for loco.-hauled trains given by 
Carter. ] 

In considering head and tail wind resistances, it ig 
necessary to fix some standard for measuring the crogs- 
sectional area. This is usually taken as the total area 
down to rail level. This may not be truly accurate, but 
it is a close compromise, and is favoured by many. The 
method of measuring this cross section is indicated in 
fig. 4. 

A comparison of results given in figs. 2, 3 and 4 is by 
no means discouraging, and supports the accuracy of 
these results. 

The Zossen coach was almost flat ended, but not quite, 
and the results fall between those of the Louisiana flat- 
ended coach and standard ended, being very much closer 
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Fig. 4.—Head Resistance (Carter), Train Hauled by 
Locomotive. 


to the results obtained with the flat ended. The curves 
given by Carter for loco.-hauled trains are a little higher 
than the figures given for standard ended coaches in the 
Louisiana tests. This is at least reasonable and logical. 

The following formula covers the results of the Berlin- 
Zossen trials: p=0.00275v?, where P is in lb. and v in 
miles per hour. Aspinall gives the head resistance as 
p=0.003v?, the same units being used. 

The Louisiana tests indicate that the wind pressure 
varies very slightly less than the square law of the speed. 
For practical purposes it may, however, be assumed that 
it obeys the square law. 

The next consideration is that of the sides and top 
wind friction. Carter goes to some length to prove that 
the friction on the sides and top does not obey a square 
law, but varies directly with speed, but the majority of 
writers consider that it varies as the square of the speed. 
The writer favours the adoption of the square law, as 
not only does it meet with considerable acceptance, but 
also seems to be more in line with general hydraulic 
conceptions. Carter’s theory is, however, based on too 
solid a foundation to be dismissed, and only consider- 
able further investigation will indicate the truth. 

Dover suggests that side friction is equal to 
0.000035v? Ib. per square foot, which is approximately 
1.2 per cent. of the head windage referred to pre- 
viously. Generally. speaking, a bogie car of average 
dimensions will have side, top, and bottom windage 
area of about 20 times the head area, varying somewhat 
with the assumptions made for measuring these areas. 

It is interesting to note that this does not agree very 
closely with the empirical formula given by some 
American writers, where 10 per cent. extra wind resist- 
ance is allowed for each car over and above the first. 

Thus total air resistance of the train is head resist- 
ance plus side resistance for one car multiplied by 


n-0.1 
{i+ 85eh 


where n is the number of cars. This empirical formuls 
is, in the opinion of the writer, fairly accurate and 
very useful. It must, of course, only be applied to cars 
of the usual bogie type, and of average nose form, or 
for locomotive hauled trains. 
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If now the three main components of train resistance 
be considered, we find the following :— 


Rolling Resistance. 
Ra= Ky +Kq) ws 
where R,= the track resistance due to rolling friction, 
K, =a constant depending on the track, 
K, =a constant depending on the coach, 
w=weight of trains in tons, 


$26 24 


(Ls [ron 


PLAIN BEARINGS, 


5 ks fon 3 


ROLLER BEARINGS 








° s 8 KM 12 16 20 24 
2k 5S MILES/HOUR 7& 0 ‘2 5 


Fig. 5.—Tramcar Track Resistance. 


Concussion Resistance. 
Ry = Ky Ko, WW V, 
where R,=the track resistance due to concussions, 
K,,=4 constant depending on the track, 
Ky, =a constant depending on the coach, 
w=weight of train in tons, 
v=train speed in miles per hour. 


Windage. 
Ry = K,AV*+K,LV AV’, 
where R,,=the track resistance due to air friction, 
K,=a constant depending on nose form, 
K,=a constant depending on design of side 
and top of coach 
a=cross section of coach taken down to rail 
level in feet, 
L=length of coach over buffers, 

Thus the total track resistance 
=R,t Ro t+Rw=Kp Ko W+Ky,Kco, W V+K,4 V?7+K,LV AV’. 

The formula in this form is not of much practical 
value until large numbers of results are available for 
the purposes of evaluating the many constants. The 
development of such a formula does, however, indicate 
the many factors which have to be considered. 

The formula may be simplified as follows: 

R=K, W+K, W V+K, A V?+K, LVA V’. 

This formula is of a very similar nature to those 
given by various writers, but a number entirely omit 
consideration of the last term, which takes into account 
the length of the train. 

The usual form of train resistance curves are shown 
in fig. 5. These curves are given by Seefehlner* for a 
small continental tram car, and not only illustrate the 
difference between plain and roller bearings, but also 
illustrate the very high resistance at low speeds for plain 
bearings. This is probably due to the lack of oil caused 
by slow motion. This high starting resistance should be 
considered in the case of tight-coupled trains, when the 
allowance of tractive effort for acceleration is small. 

It is interesting to note at this point that low atmos- 
pheric temperature increases the track resistance, due to 
the greater viscosity of the lubricating oil. This may 
be of importance in the case of low speed services, and 
it may account for between 10 and 20 per cent. increased 
power consumption. 

It has also been shown that the track resistance appre- 
ciably decreases after a continuous run of about 35 miles. 
This is not taken into consideration as a rule, as almost 
all data are based on and required for runs of less than 
35 miles between stops. 








4 Elektrische Zugforderung, E. E. ‘SeefehIner. Julius 
Springer, Berlin. 
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From the preceding it will be fully realised that the 
estimating of track resistance is a very difficult matter. 
Fortunately the designer of equipments generally 
receives help from either the railway company or from 
consulting engineers representing them, the data being 
based generally on tests carried out as well as circum- 
stances allow. Even with this assistance considerable 
difficulties exist ; for instance, on a steam railway the 
best possible results are those obtained by a dynamo- 
meter car. 

If suburban electrification is under consideration, 
using at least a percentage of new cars, considerable 
fresh estimates of track resistance must be made. If 
a locomotive-hauled electric system is being introduced, 
the track resistance of the locomotive must be estimated. 
The locomotive track resistance can only be interpolated 
from existing data of locomotives running light, but, as 
Carter has shown, this is greater than when running 
with a train. This is due to: 

(a) Rear suction, which is almost non-existent when 
running with a train. 

(6) Reduction of oscillations, due to effect of draw-bar 
pull. 

The available data in the possession of designers, or 
the data supplied to them for the case under considera- 
tion, will fall under one of the following headings :— 
Track resistance curves for (a) locomotives running 
light ; (6) motored trains of the usual suburban and 
interurban type ; (c) locomotive-hauled trains with loco- 
motive included ; (d) trains only, with results obtained 
from dynamometer cars. 

For a practical purpose we require estimated curves 
for (b) or (c). Curves for (6) can be obtained by inter- 
polating from existing data, taking into account the type 
of track, and the length and cross section of the coach. 
The simplified formula will be found useful in connec- 
tion with this interpolation. The estimation of curves of 
(c) present greater difficulty, but generally one or two 
estimates can be made, and if these come fairly close, it 
may be considered safe to take an average. First, one 
may estimate the curve for the complete locomotive and 
train from data available under (c). 

To obtain an alternative estimate, the locomotive 
resistance may be estimated from data available under 
(a). From this the rear suction value of track resistance 
obtained from the curves in fig. 2 may be deducted. 
The result must then be added to the estimate of the train 
resistance obtained from available data under (d). 

In general, if the estimating has been carefully and 
logically made from the data available, these two methods 
will give fairly close results. The second method does not 
allow for the smaller track resistance of a locomotive 
when drawing atrain. This, however, is not a very large 
factor, and tends to yield a slightly higher result. 
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Fig. 6.—Curve Resistance. 


It is very important in the case of locomotives to allow 
for the increased train resistance when coasting, as this 
may easily have a greater effect than in the case of mul- 
tiple-unit trains.. Unfortunately very little information 
is available, and the various types of mechanical driives 
used on electrically driven locomotives cause consider- 
able variation of values between the different types. 

The effect of wind has received very little attention, 
and it is suggested that some additional track resistance 
should always be allowed, as the weather in any country 
is rarely still. It is not essential to base train schedules 
on the worst conditions of weather, but some allowance 
for average weather should be made. 
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Sachs* gives the following formula as used by the 
Swiss Federal Railways :—w,=0.054v*, where w, is in 
kilograms and v is in kilometres per hour. In British 
units this becomes w,=0.304v?, w,, being in pounds and 
v in miles per hour. It should be noted that the cross 
sectional area of the Swiss Federal Railways down to the 
rail is about 115 sq. ft. 

In Table I the values given by the above formula are 
compared with the values of head air friction given by 
Carter and reproduced in fig. 4. 


TaBLeE I. 
Miles Swiss Rail- Head ‘ 
per Hour. ways Value. Resistance. Ratio. 
30 ice 72 a, 185 - 1,47 
40 ca 483 ace 355 a 
50 = 755 ane 550 ba 1.37 
60 re 1,090 Sag 775 1.41 


In the last column the,ratio of Swiss value to head 
resistance is given, and the average ratio is 1.42. The 
value of 0.42 should represent the side air friction, and 
based on the American empirical formula is fairly 
accurate, although it demands a rather short train 
length, nevertheless it indicates the general accuracy of 
the figures. 

Strahl recommends allowing for wind by basing the 
calculations of track resistance on an increased speed of 
12 miles an hour (see Sachs). 

In the opinion of the writer, an average wind of 10 
miles an hour should be assumed, and the extra air 
resistances calculated as accurately as possible. If head 
resistances given in fig. 2 or 4 be taken and 10 per cent. 
added for side air friction for each bogie type of coach, 
a reasonable estimate will result. 

One further component of track resistance remains to 
be considered, and that is the additional resistance due 
to line curvature. This will naturally vary with the 
design of coach and locomotive, the length of wheel base 
having some considerable effect, and additional resist- 


* Elektrische Vollbahnlocomotiven, Karl Sachs; Julius 
Springer, Berlin. 
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ance will also be caused by the gyroscopic action of 
heavy motor armatures. 

A common American empirical rule is to allow 1 lb, 
additional resistance per ton for each degree of curva- 
ture. This is shown by curve A (fig. 6) plotted for 
different values of radii. 

The following formule of Von Réckl is quoted by 
Seefehlner :-— 

W,=650/(r—55) for standard gauge, 

W,,=400/(rR—20) for metre gauges, 

W,=350/(r—10) for 750-mm. gauge, 

where w, is kilograms per metric ton and R is in 
metres. 


The formula for the standard gauge is plotted in 
British units in fig. 6. It will be seen that these two 
formulz approximate closely to one another, except at 
very small values of radii. This is probably due to the 
fact that the American rule is based mainly on bogie 
stock, while the Continental formula is not. 

The points plotted without a curve are values given by 
Paul Dubois, and these add support to curve ‘‘ B ”’ for 
non-bogie stock. 

It is of interest to note that in the case of underground 
trains operating in small diameter tubes, the effect of 
head windage is much greater, as would be expected, and 
the values given by various writers and quoted in this 
article do not hold. 

Dover states that as a result of tests carried out on the 
Central London Railway, the track resistance in tubes 
was found to obey the following formule : —p =(6 + 0.5) 
v?/w, where P is the resistance per ton, v is the speed in 
miles per hour, and w is the weight of the train in tons. 

In conclusion it may be stated that, although at the 
present time the theory of track resistance cannot be 
considered to have been fully developed, much good work 
has been done, and it is likely that the full theory of the 
subject is capable of solution. The solution will only be 
found by the study of a large field of conditions contain- 
ing many types of track, coaches, and locomotives, and 
never by the continued study of one set of conditions. 





Electrical Development in Chile. 


A brief outline of the South American Republic’s existing power-production facilities 
and available hydro-electric resources. 


(COMMUNICATED.) 


Y the passing of the Chilean interests of Whitehall 
Electric Investments, Ltd., to the American and 
Foreign Power Company, of New York, United 

States manufacturers obtained a valuable field for the 
supply of electrical machinery, plant, apparatus, and 
appliances generally, to the loss of the British and Ger- 
man manufacturers. The two provinces of Santiago and 
Valparaiso are the manufacturing States of Chile, and 
they are largely served by the public utility enterprises 
which were taken over from Whitehall Electric Invest- 
ments, Ltd. 

The first important undertaking was that established 
in Santiago in 1898 by the Chilean Electric Tramway 
and Light Company, of London, with coal-fired steam 
power plant. Since that date it, has grown considerably, 
and now operates with hydro-electric power obtained 
from the River Maipo and its tributaries, the steam 
plant-being held in reserve. All cities and towns of 
importance in Chile, and even many small communities, 
are now provided with electric light and power. Electric 
tramways are in operation in Santiago, Valparaiso, Con- 
- eepcion, Taleahuano, and Temuco, and there are inter- 
urban services between Santiago and San Bernardo, Val- 
paraiso and Vifia del Mar, and Concepcion and Talca- 
huano. The main railway line between Valparaiso and 
Santiago, with a branch to Los Andes, and a part of the 
trans-Andean railway from Los Andes have been 
electrified. 

Although most of the earlier undertakings were estab- 


lished with steam or internal-combustion power plant, 
the configuration of Chile offers exceptional opportunities 
for hydro-electric development. With an average width 
of 185 kilometres from the ridge of the Andes to the 
sea, the populated portion of the country, from Arica to 
Puerto Monte, is 2,500 kilometres long. The northern 
half of the country is dry, but even there, notably on the 
River Loa, some interesting hydro-electric development 
has been accomplished. From Copiapé to the south the 
country is crossed from east to west by numerous rivers, 
which, originating at elevations of from 1,000 to 3,000 
metres above sea level, have a very rapid descent to the 
central valley and are there largely utilised for irriga- 
tion. In the central area they eventually pass through 
the coast range and reach the sea somewhat diminished 
in volume. In the southern area, owing to the heavier 
rainfall,.the rivers are more numerous and important, 
and little use is made of them for irrigation. In that 
area also most of the rivers have at their sources large 
lakes, which form valuable storage and regulating basins. 

An interesting power transmission plant is in opera 
tion at the port of Tocopilla, owned by the Chile Explora- 
tion Company. Power is generated by oil-fired steam 
plant and transmitted 140 kilometres to the copper mines 
at Chuquicamata, where electrolytic copper is produced 
in large and increasing quantities. The Compafiia 
Chilena de Electricidad, which operates the Santiago 
tramway and lighting undertaking and is affiliated to 
the Compafiia de Electricidad de Valparaiso, has three 
installations of hydro-electric plant : one at Florida, on 
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an irrigation canal derived from the River Maipo; 
another at Maitenes, on the River Colorado an affluent of 
the same river ; and a third at Queltehues. The various 
plant owned by these two companies enables them to cope 
with the requirements of the provinces of Aconcagua, 
Valparaiso, and Santiago. At present many of the 
smaller towns in that area are served by transmission 
lines, and power is supplied to the electric railway 
between Valparaiso, Santiago, and Los Andes, and also 
to the trans-Andean railway. The main transmission 
lines operate at 110,000 volts on steel towers, spaced 
approximately 750 feet apart. The secondary lines 
operate at 12,000 volts. 

The Compafiia General de Electricidad Industrial has 
hydro-electric plant in all the principal towns, from San 
Bernardo to Temuco, along the main railway line. It 
has shown commendable enterprise in linking up small 
communities with overhead transmission lines and has 
developed a widespread and well-organised undertaking, 
which is yielding a good return to the shareholders and 
good service to its clients. This company is an excellent 
example of purely Chilean initiative and ability. 

The town of Concepcion is served by a tramway com- 
pany, with coal-fired steam generating plant, and an elec- 
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tric lighting company, which has recently completed new 
steam generating plant. The proximity of the coal mines 
has influenced the choice of steam for power generation ; 
but a most interesting project awaits development in this 
district. Some 150 kilometres to the south-east of Con- 
cepcion is the Laja Lake, some 30 kilometres long with 
an average width of three kilometres. It is 1,485 
metres above sea level and the River Laja, which flows out 
of the lake, falls 700 metres in a distance of 15 kilo- 
metres. Within a distance of 150 kilometres of this site 
are the following towns: Parral, San Carlos, Chillan, 
Tomé, Bulnes, Yumbel, Concepcion, Penco, Talcahuano, 
Coronel Lota, Nacimiento, Angol, Los Angeles, Mulchen, 
Collipulli, Traiguen, and Victoria. The mere enumera- 
tion of these names indicates that the area contains the 
principal grain and wine districts and the principal coal 
district of Chile. Concepcion and the neighbourhood are 
destined to become an important industrial and manu- 
facturing centre, as the main railway and numerous 
branches make it the natural centre of distribution. The 
opportunity for electrical development in Chile is there- 
fore very great and, as British capital and materials are 
welcomed in this great South American Republic, a valu- 
able field awaits development. 





Business and Industrial 
Notes. 


The Week’s Electrical Trade News from all Sources. 


Commercial and Industrial Developments, 


Business Changes, Market Prices for Materials, Trade Openings, New Publicity 
Literature, Liquidations, and Failures. 


United States Electrical Exports. 


During May last the value of electrical goods and apparatus 
exported from the United States was $11,158,916, as compared 
with $9,857,543 in the corresponding month of last year. 
Among the more notable increases were the following :— 
Refrigerators, up to l-ton capacity, from $781,838 to 
$1,065,911; bare copper wire, from $203,712 to $393,095; insu- 
lated copper wire and cable, from $426,190 to $468,618; radio 
apparatus, from $633,586 to $1,266,356; telegraph and tele- 

one apparatus, from $403,347 to $716,402; railway signal 
apparatus, from $55,028 to $140,463; sparking plugs, from 
$68,860 to $163,544; and batteries from $711,042 to $771,045. 
Among the leading decreases were:—D.c. generators, from 
$191,990 to $104,515; a.c. generators, from $101,955 to $21,116; 
vacuum cleaners, from $220,624 to $112,650; railway motors, 
from $136,334 to $2,596; and electric locomotives, from 
$368,203 to $13,341. As usual, Canada was the_ principal 
market for American electrical exports, its share being valued 
at $3,449,509. Argentina, with $765,697, was second in the 
list, and Australia ($698,359) third. Other leading customers 
were Mexico ($600,753), the United Kingdom ($568,947), 
Japan ($457,008), Brazil ($448,120), and China ($436,816). 


Wages in the Cable-Making Industry. 


The Joint Industrial Council for the Electrical Cable-making 
Industry informs us that there will be no alteration in wages 
on the third pay-day in September. 


The Extension of the Sydney Undertaking. 


In our ‘‘ Personal Column ’’ this week we refer to the pro- 
jected visit to Europe of Mr. Forbes Mackay, general manager 
of the Sydney (N.S.W.) Municipal Electricity Department. 
Mr. Mackay’s object is to acquire information to be used in 
designing the third section of the Bunnerong power station. 
The first section of Bannerong, comprising six 25,000-kW turbo- 
alternators, eighteen 100,000/120,000 Ib. per hour boilers, — 
up transformers, and a large installation of 30,000-V swi 
gear, will be entirely completed before the end of the current 
year. The first units of the plant have been in commercial 
operation since January last. In July last the station was 
generating at the rate of five million kWh per week. To pro- 
vide for the growth in demand, it has been decided to add one 
25,000-kW turbo-alternator to the plant, to come into com- 
mercial operation early in 1932; this turbine will draw its 

from the existing boiler plant. By the winter of 1933 
further additions must be made to the generating plant. These 


will take the form of two 50,000-kW turbo-alternators, the 
first to be completed in 1933 and the second in 1934, with suf- 
ficient. boiler plant, step-up transformers, e.h.p. switchgear; 
&c. The Sydney Electricity Department has grown rapidly in 
the last few years. Last year it sold 300 million kWh, and in 
1929 it will sell approximately 350 million kWh. It supplies 
electricity direct to over 170,000 separate consumers besides 
supplying electricity in bulk to eight municipal and shire 
councils which have connected to their supply mains an aggre- 
gate of 17,100 separate consumers. 


‘* Osram ’’ Lamps in New Zealand. 


In the face of keen competition the British GENERAL ELEc- 
TRIc Co., LTp., was successful in securing a contract from the 
New Zealand Government for its lamp requirements durin 
1928. This contract involved the supply of 70,000 ‘* Osram 
lamps including thousands of the ‘“‘ Pearl”’ type. The com- 
pany has now been awarded a similar order for another 
twelve months’ supply. It is noteworthy that although the 
lamps are made at the Osram Works, Hammersmith, the 
a ore for the tungsten filaments comes from New 

ealand. 


American Agreement with the Tata Concerns. 


The Bombay correspondent of the Daily Telegraph states that, 
with a view to enlisting the co-operation of the foremost ex- 
perts of the United States, the firm of Tata & Sons, Ltd., Bom- 
bay, has concluded an agreement with an American syndicate. 
Under the agreement Tata & Sons will share with the syndicate 
the agency of the three Tata comguenee- ae Tata Hydro- 
Electric Power Supply Co., the Andhra Valley Power Supply 
Co., and the Tata Power Co. The syndicate paid thirty-seven 
and a-half lakhs of rupees (approximately £281,250) for its half- 
share. It is expected that the introduction of the American 
experts will have a favourable effect on the earning capacity. 


Proposed Vienna Underground Railway. 


It is reported from Vienna that the municipal council of 
that city has asked for the submission of a complete scheme, 
with estimates of cost and methods of financing, for the con- 
struction of a municipal underground railway. The group 
concerned, which had put forward a provisional proposal in 
this direction, is composed of the Siemens-Schuckert Works, 
the Paris underground railway company, and a German bank. 
The French company is said to be interested because it could 
be of assistance in the financing of the project. 


D 
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New Italian Companies. Belgian Radio Exhibition. = 
Among the companies recently formed in Italy are the The annual Belgian Radio Exhibition is to be held in the m 
Societ’ Costruzione Esercizio Impianti Elettrici, Legnano, Palais du Cinquantenaire, Brussels, from October 12th to ist til 
capital 100,000 lire; La Societi Italiana Materiale Elettrico- next. Particulars as to space, &c., can be obtained from the ex 
Alluminio, Rome, capital 150,000 ‘ire; and La Societa Elett- Secretary of the Organising Committee, 44, Rue de |’Hépital, re 
rovie Romagnole, Bologna, capital two million lire. Brussels. se desig ap 
Company Liquidations. as 
New French Companies. Josue egg & Go., i. i. Quem Vietacie Street, E.C. of 
‘ . —Under the compulsory liquidation of this company, the | 
a . me toteite” Fg non gg on - ae ae me Official Receiver reports that the accounts show liabilities of tei 
a iting ype pore tne = a aignes (Can - YP og £2,672 (including a debt of £2,500 which is invalid and which : 
one million fr., to establish an electric power station; La the holder has promised to surrender), and assets £15, leavin > 
Société de Distribution Electrique de la Grosne et du Centre, a deficiency of £159 with regard to contributories, the i oo hig 
Chalons-sur-Saone (Saone et Loire), capital 5,400,000 fr.; La . ig : : . oo — lig 
t — ° . Ra capital being £2. The company was formed in December, 199% ? 
Compagnie Générale des Piles Wonder, Saint Ouen (77, Rue : Be dial eons : | 
t } pane to carry on the business of radio and electrical engineers and ‘ 
des Rosiers), capital two million fr., to manufacture dry bat- dealers in all kinds of electrical apparatus. The business w bn 
teries; La Société d’Etudes pour l’Amenagement des Chutes mainly that of importing wireless valves Mr Joseph Tabbu h Ni 
“ r o : : . rs : J § s. Mr. s sh , 
d’Avignon, Paris (8, Rue Dugnay-Trouin), capital 500,000 fr., to the managing director, who is a French national, appears Ty 
prepare plans for the establishment of a plant to utilise falls to have purchased the valves in France and to have sold hon | 
on the River Avignon; La Société sacha a a des in this country, advantage being taken of the rate of exchange Se 
Chutes de la Bigorre, Paris (9, Rue d’Aguesscau), capital ten as between France and this country. That gentleman states ag 
million fr., to establish a hydro-electric power station on the that when the French currency was stabilised he was unable Re 
River Adour; and La Dalmatienne, Société Francaise des to obtain any advantage from the rate of exchange, and conse- | 
Forces Hydraulique de la Dalmatie, Paris, capital 130 million quently could not dispose of the valves at a profit. The com- Co 
fr., to establish hydro-electric power stations in Dalmatia on pany ceased to carry on business towards the end of 1997. of 
the rivers Kerka and Cetina. ab Tbe og ont vo company also incurred losses cr 
through a number of debtors becoming insolvent. The liquida- crt 
Catalogues Wanted. tion remains in the hands of the Seater Official Shncabver. be 
Messrs. LEONARD Toomer & Co., wholesale electrical and Zone WireELEss Co., Lap.. Iddesleigh H ’ ; 
L ; R te m i g ouse, Caxton Street, M 
radio suppliers, 54, Lower Thames Street, E.C.3, wish to Westminster, S.W.—The report of the Official Receiver, who is rel 
receive new season’s catalogues of electric lamps, lighting liquidator of this company, has been issued to the creditors and | 
supplies, and wireless sets and components, together with shareholders. The accounts lodged show liabilities of £847, and m¢ 
factors’ quotations. ae —_ moving a ee 4 Fe — aes to ~~ - 
. . . utories, the issued capital being 1,000 ordinary shares of 1s. cl 
Power Station Staffs’ Salaries. each. The company om promoted by Mr. D. D. Pyper, as a 3, 
We have recently received so many inquiries regarding the private company in February, 1928, and was formed, inter alia, } 
rates of salary payable to the staff men of electricity supply to acquire as a going concern the business of wireless apparatus Li 
undertakings that. we think the reproduction of the schedule manufacturers carried on by him under the name of Zone ne 
as it stands at present will be of general interest. ; Wireless Co. The work done by the company consisted of the of 
We are indebted to the General Secretary of. the Electrical assembling of wireless sets, no parts being manufactured by Re 
Power Engineers’ Association for the figures. which are printed the company. The business was carried on at a loss, and it ( 
below :— appears that the wireless sets were sold for less than the actual 
Class A Ge B oe Cc o- D — E on F pa yo Ra Class J or 

_ ,001 — 6,001 — ,00l— 001 — 25,001— ,001— 5 

Petes Oe iw 4.000 kW 6,000 kW 8.000kW  18,000KW 95, 00kW 50,00kW  10000KW amt ovee 
6's. 4 ie Bee 2 we 466. 2 & & Sen he. @2oeSe # £424 
Deputy chief 1 480 9 7 5615 010 564 0 0 594 14 4 _ — mae one ne ia 
official { 2 416 3 2 44518 5 489 2 5 61619 $8 559 4 0 — _— me = pe 
are 
Power station of 
supt. Mains - 
pny a 3 37318 6 40016 0 442 1 7 #466 1 7 505 810 52312 0 56 0 0 607 4 0 66614 3 - 
charge of in 
sub-stations) su 
Mains supt. 1 320 3 2 85414 56 378 14 5 414 410 4471610 467 010 5616 0 0 65011 2 59t 14 5 F 
(without 5 301 18 5 82617 8 3581011 37913 7 410 8 0 44 0 9 461 5 9 606 8 0 536 3 2 at 
charge of 6 273 2 5 3031610 32t19 2 354 14 37219 2 402 14 5 43011 2 459 7 2 50211 2 th 
sub-stations) \7 246 2 6 273 2 5 303 1610 320 3 2 347 010 37318 5 388 6 5 4281210 452 12 10 th 
8 246 2 5 246 2 5 273 2 5 299 010 314 8 0 340 6 56 368 7 2 37616 0 412 6 5 > 
8a 2298 9 7 228 9 7 #=%20 6 4 273 2 5 #%3290 8 2 814 8 0 336 9 7 38511610 38211 2 ag 
8b 23113 7 21113 7 231 0 O 2481210 266 8 VU 289 810 309 12 0 38371610 353 15 2 to 
Shift charge | 9 — — 21113 7 22616 0 244 8 8 264 9 7 28313 7 3031610 32419 2 the 
engineer 9a _ — _ 21113 7 2271210 423617 7 251 3 2 270 410 292 6 5 par 
10 = ibe _ _— 21113 7 21113 7 223 810 238811 2 260 12 10 an 
10a sis _ - — — _ 21113 7 22616 0 24312 0 19 
10b ca ime jn — —_ — — 21113 7 22616 0 ar 
10¢ me ‘ule we den ee én me a 211 13 7 mn 
cre 
These figures represent a cost-of-living deduction of 12 points cost of production, exclusive of establishment charges. Mr. ad 
from the basic salaries fixed in 1923. It should be noted that Pyper attributes the failure of the company to the manufacture fit 
employés in the London (No. 10) Area are entitled to a 5 per of Bs a wireless sets by other business houses on mass col 
cent. addition to the schedule rates; also that in any district production lines, which were sold at prices lower than ca 
where conditions justify a lower remuneration, a deduction of those at which the company could produce them. be 
5 per cent. can be made by mutual agreement. The rates The following are creditors :— bo’ 
shown remain in force until the end of the current year. £ £ 4th 
British Celanese, Ltd. ... 59 Mullard Wireless Service wet 
Employment During July. Celestion Radio Co. ... 177 Se fen. og ~ 

The August Ministry of Labour Gazette says that employ- Dubilier Condenser Oo. Odhams Press, Ltd. ... 27 
ment in the engineering industry during July remained quiet (1925), Ltd. ...  .. 80 W. J. Pye & Co. ... % % 
and showed a slight decline on the whole, chiefly owing to Marconi’s Wireless Tele- Siemens Electric Lamps : 
slackness in the motor vehicle section. In electrical engineer- graph Oo., Ltd. ... 160 | and Supplies, Ltd. ... 34 ial 
ing employment was fairly good and showed an improvement. McCorquodale & Co., Ltd. 60 Polandus, Lid. .. .. 4 : 
The number of unemployed in the industry as a whole is given —_— pe 
as 81,362 (July 22nd). The proportion thus rose from 8 per IncHAM EtecrricaL Co., Lrp., Bradford—A meeting of res 
cent. in June to 8.3 per cent.; in July, 1928, it was 9.4 per creditors was held recently at Bradford, when Mr. W. H. ‘ee 
cent. In the electrical section the proportion of unemployed Curry, the liquidator, submitted a statement of affairs as at m 
was 4.1 per cent., against 4.6 per cent. in June and 5 per cent. July 26th, 1929, showing liabilities of £6,990, of which £6,965 Th 

in July, 1928; the actual number of unemployed was 3,248. was due to unsecured creditors. The net assets were £1,066, 
There was also an a a in the electrical wiring and leaving a deficiency, subject to costs of liquidation, a_i B 
contracting industry, the figure being 7 per cent. against 7.7 to £5,924. The capital consisted of 2,602 ordinary shares B 

per cent. in June and 8.6 per cent. in July, 1928, and the £1 each, fully paid up, so that as regards contributories there 
number of warmers 1,085. Conditions were also better in was a total deficiency of £8,526. The company was formed in B 
the electrical cable, wire, and lamp manufacturing group. In September, 1926, to take over the business of J. & H. N. RE 
this branch the number of unemployed was 4,164 and the pro- Ingham, trading as Ingham Bros. The principal shareholders rT 
rtion was 4.8 per cent., as compared with 5 per cent. in were Messrs. J. & H. N. Ingham, who were appointed joint ry 

une and 5.2 per cent. in July, 1928. managers at a salary of £260 per annum each. Losses were 
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incurred, and from time to time the directors brought further 
moneys into the business by way of loan, and at the present 
time the company was indebted to J. H. Ingham to the 
extent of £2,787, and to H. N. Ingham for £2,908. It was 
resolved that application should be made to the Court for the 
appointment of Mr. T. A. Stoker, 71, Albion Street, Leeds, 
as liquidator in the place of Mr. W. H. Curry. A committee 
of inspection was also nominated. 


Pace ELecrricaL Equipments, Lrp.—Winding up volun- 
tarily. Liquidator, Mr. W. Hand, 12, Cherry Street, Bir- 
mingham. Meeting of creditors, Sentember 4th, at the 
iquidator’s offices. Particulars of claims to be sent to the 
liquidator by September 30th. 

NewcastLe Execrrica, & Motor Accessories, Lrp.—Meet- 
ing of creditors, September 3rd, at the offices of Messrs. J. G. 
Nixon & Co., Gibb Chambers, Westgate Road, Newcastle-on- 
Tyne. 

Mouwawk Rapio, Lrp.—A meeting of members is called for 
September 23rd at 2, Tyrrel Street, Bradford, to hear an 
account of the winding up from the liquidator, Mr. A. A. 
Reeves. 

Exectriciry Suppty Co., Lrp., Portarlington, Queen’s 
County, Irish Free State-—Winding up voluntarily for the sale 
of the undertaking to the Electricity Supply Board. All 
creditors have been, or will be, paid in full. A meeting of 
creditors is to be held at 34, Dame Street, Dublin, on Septem- 
ber 4th. The liquidator is Mr. W. H. Baskin. 

ELEcTRICAL Contracts & MAINTENANCE Co., Lrp.—Liquidator, 
Mr. E. T. A. Phillips, Official Receiver, Carey Street, W.C., 
released August 6th. 

Bayntiss Marcw & Newey, Lrp.—Winding up voluntarily. A 
meeting of creditors is called for to-day (Friday) at the Cham- 
ber of Commerce, New Street, Birmingham. Particulars of 
claims to be sent to the liquidator, Mr. W. F. Bridgwater, 
8, Cherry Street, Birmingham, by September 30th. 

SHarratr Exvectrrican Co., Lap.—Winding up voluntarily. 
Liquidator, Mr. J. L. Fielding, 368, Edenfield Road, Norden, 
near Rochdale. Meeting of creditors August 30th at the offices 
of ee Hardman & Co., Ltd., The Baum, Yorkshire Street, 

ale. 

Cuuss & Cotmer, Ltp.—A meeting of creditors is called for 
August 30th at 8, Staple Inn, W.C.1. Liquidator, Mr. A. E. 
Tilley. (This notice is purely formal, as all creditors have been 
or will be paid in full.) 


Bankruptcy Proceedings. 


B. MarsH, 6, Victoria Road, Brighton, electrician.—The 
receiving order herein was made on July 20th on the debtor’s 
petition, and, according to the statement of affairs filed, there 
are liabilities of £720 against assets of £869, leaving a surplus 
of assets over liabilities of £149. The debtor attributed his posi- 
tion to bad trade, loss through a slump in wireless prices, and 
the formation of a limited company. He commenced trading 
in March, 1919, with a capital of about £40. He was fairly 
successful, and about 1924 he entered into partnership with 
another. The partner put £300 into the business, and the 
stock, fixtures, and fittings belonging to the debtor were valued 
at £300, it being agreed that they should take equal shares in 
the profits. The partnership, however, was dissolved after 
three months, and the business was divided. In March, 1925, 
the debtor entered into an agreement with another to sell him 
the business for £650. A deposit of £50 was paid, and it was 
agreed that the purchaser should have twelve months in which 
to complete the purchase, and in the meantime he should pay 
the debtor £4 a week. At the end of twelve months it was 
intimated that the person would not complete the purchase, 
and the debtor then took over the business. In or about March, 
1927, he discovered certain defalcations of an employé, which 
amounted to approximately £300. He borrowed £200 from his 
mother, but in consequence of an accident the business de- 
creased, and in December, 1928, he consulted his solicitor, who 
advised him to sell the whole of the stock in trade, fixtures and 
fittings, and goodwill to a limited company for £600. The 
company was incorporated on January 26th, 1929, with a share 
capital of £100 divided into £1 shares, of which two had 
been issued, one to the debtor and another to an employé, 
both of whom were appointed permanent directors. On March 
4th last, at a board meeting, it was resolved that £1,000 
redeemable debentures of £100 each should be issued boning 
interest at 6 per cent., and that six of these debentures shoul 
be issued to the debtor in satisfaction of the sum due to him 
from the company for the purchase of the business. The 
debentures were left with the debtor's solicitor. Subsequently 
a further £100 debenture was issued to another. In July 
debtor informed his creditors of his position, and filed his 

tition. Mr. A. E. Orbell, 6/7, Old Steine, Brighton, has 

een appointed trustee, with a committee of inspection. At 
his public examination debtor stated that he believed his assets 
would realise sufficient to pay his debts, depending upon how 
much the debentures fetched. The hearing was adjourned 
The following are creditors :— 


£ 
Box... ... «+ «+ 2 Pritchett & Gold and 
British Quain Sunlight, ae. Oe Se. ew 
Ltd. ... ... ... ... 21 Rolls-Caydon Sales Co. 48 
Brown Brothers, Ltd. ... 46 Siemens Electric Lamps 
Eastick, J. J., & Sons ... 37 and Supplies, Ltd. ... 55 
Marsh, Mrs. ... . 102 Wholesale Electric Lamp 


Marsh, Mrs. ‘A. BE. ... 200 Co., Ltd. 
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T. E. Woopxeap, electrical factor, 26, Central Drive, Black- 
pool.—Receiving order made August 16th on a creditor's 
petition. First meeting September 4th, at the Official Re- 
ceiver’s office, 9, Cannon Street, Preston. Public examination, 
September 20th, at the Court House, Blackpool. 

S. B. Watson (S. B. Watson & Co.), electrical engineer and 
contractor, 73, Crouch Street, Colchester.—Receiving order 
made August 14th on debtor’s own petition. j 

W. H. THorntoN, electrical and wireless engineer, 25, Bridge 
Street, Burnley.—First meeting held August 28th at the Official 
Receiver’s office, District Bank Chambers, Blackburn. Public 
examination October 22nd, at the County Court House, 
Burnley. 

O. B. Turner, salesman of electrical apparatus, Paddock 
House, Yeadon.—First meeting held August 29th at 24, Bond 
Street, Leeds. Public examination October Ist, at the County 
Court House, Leeds. 

W. BaRRacLouGH, wireless, &c., dealer, 45, Owston Road, 
Carcroft, Doncaster.—Last day for proofs for dividend Septem- 
ber 4th. Trustee, Mr. L. J. Clegg, Official Receiver, 14, Figtree 
Lane, Sheffield. 

T. §._S. SourHwoop, electrical engineer, Pound Farm, 
Whyke Road, Chichester.—First and final dividend of 1s. 7d. 
in the £, payable at 12a, Marlborough Place, Brighton. 

E. W. Kirk (Ace Radio Manufacturing Co.), 26, Curzon 
Street, Derby.—First and final dividend of 3s. 64d. in the &, 
payable at the Official Receiver’s offices, 22, Regent Street, 
Park Row, Northampton. 

G. E. Hine (Wireless Maintenance Service), 17, The 
Promenade, Church End, and 28, Mayfield Avenue, Finchley. 
—Receiving order made August 21st on debtor’s own petition. 

E. Woo.uuey, E. Keaste, and H. J. Nasa (T. Woolley), 
plumbers and electrical engineers, 3, Church Street, Bexhill.— 
Trustee, Mr. A. H. Ward, Official Receiver, 12a, Marl- 
borough Place, Brighton, released August 6th. 

L. A, N. Drxon (C. Forgham & Co.), electrical engineer, 
23a, Princess Street, and Old Post Office Yard, Shrewsbury.— 
Trustee, Mr. C. J. Pyke, Official Receiver, 22, Swan Hill, 
Shrewsbury, released August 6th. 

H. A, Hype, wireless dealer, late of 2, East Street, Brom- 
ley, Kent.—First and final dividend of 3s. 11$d. in the £ 
payable at the Official Receiver’s office, 29, Russell Square, on 
September 4th. (This notice is in substitution for notice of 
dividend of 4s. 13d. in the £ published in the London Gazette 
of June 4th, 1929, the dividend then advertised not having 
been paid.) 

W. H. Laurens, radio engineer, 492, Prescot Road, Old 
Swan. Liverpool.—First and final dividend of 7d. in the £ 
payable at the offices of the Official Receiver, Government 
Buildings, Victoria Street, Liverpool. 


Trade Announcements. 


Mr. A. C. Witey, Keynsham, Somerset, for many years with 
the Macintosh Cable Co., Ltd., has now joined Dersy Cases, 
ns as representative for the West of England and South 

ales. 

Messrs. Gray & Co. inform us that they have acquired the 
goodwill and stocks of the business of N.I.A. Lighting, Ltd., 
57-58, Wells Street, W.1, which will be carried on as hitherto 
but with a larger selection of lighting fittings. The entire 
ground floor of the premises has been conve into one large 
showroom. 

The United Dominions Trust, Ltd., announces that Mr. P. R. 
JACKSON is joining the company as assistant to the managing 
director. Mr. Jackson is an engineer who has held important 
administrative positions both in this country and abroad. He 
is relinquishing his position as managing director of the Sperry 

yroscope Co., Ltd. It will be remembered that the Trust has 
recently formed a subsidiary company, United Dominions Trust 
(Electric), Ltd., for the purpose of financing all kinds of elec- 
trical equipment. 

Messrs. Cuuss & Cotmer, Lrp., Horsell Road, N.6, state that 
owing to the expansion of business they have formed a new 
company and transferred their works to more convenient 

remises. The new name and address are Chubbs Automatic 
anufacturing Co., Ltd., South African Building, Wembley, 
Middlesex. 

Mr. P. H. Smep.ey, manufacturers’ representative and 
engineer, is moving from Leytonstone to 71, Lincoln's Inn 
Fields, W.C.2 (telephone: Holborn 0340), on September Ist, 
and 1s mye sang the style ‘‘ P. H. Smedley & Co.” 

SuprerLamP, Lp., has opened an electrical and wireless trade 
counter at 805, High Road, Leyton, E.10. (Telephone: 
Walthamstow 1102). 

On and after September 9th the telephone numbers of the 
Exuectric Construction Co., Lip., Ingersoll House, », Kings- 
way, W.C.2 will be Temple Bar 8306 and 8307. 

As from August 31st, the telephone number of the EquipMENT 
AND ENGINEERING Co., Lap., will be Temple Bar 1088. 


Book Notices. 


“International Telephone Directory, 1929°’ (500 pp.). 
London : Rassey Bros., 28, Basinghall Street, E.C.2. Price 9s. 
net.—This is the first edition of a trilingual telephone directory 
(English, French and German) produced in Denmark. It is 
divided into two parts—information regarding the inter- 
national telephone system of Europe and the directory proper. 
The first part gives particulars of the available facilities with 
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details of charges for calls between the principal European 
cities and towns, and is likely to be of considerable value to 
those who have dealings with Continental firms. The directory 
portion is likely to be less useful because it is not complete, 
although it is very representative. It is admitted that 
although 12,000 firms in 27 countries are included, only a 
fraction of the possible names are included. ‘The hope is ex- 
pressed that future editions will cover the ground more 
thoroughly, but we do not envy the compilers their colossal 
task. While a particular firm whose telephone number is 
required may not be found in the directory, the publication 
may be useful as a guide to Continental firms in a particular 
branch of industry or commerce. A dual classification is 
adopted—under trades and under an alphabetical index of 
names. 

The proprietorship of an old-established and highly esteemed 
publication—‘‘ The Engineer’s Year-book,”’ the editors-in- 
chief of which are Messrs. H. R. Kempe and W. Hanneford 
Smith and a corps of specialists—is being changed as with 
the commencement of 1930. The present proprietors, Messrs. 
Francis C. Smith and W. H. Smith, have sold the copyright 
and goodwill of the volume to Messrs. Morgan Bros. (Pub- 
lishers), Ltd., proprietors of the Engineer, the Ironmonger, 
and the Chemist and Druggist. All communications concern- 
ing the publication up to and including the 1929 edition should 
be addressed to Mr. Francis C. Smith, 7, Stationers’ Hall 
Court, Ludgate Hill, E.C.4. 

‘* Industrial Storekeeping, Accounting, and Perpetual Inven- 
tory.” By C. Hanneford-Smith. Pp. 114; illustrated. Lon- 
don: Gee & Co. (Publishers), Ltd. Price 8s. net. 

‘* Economic and Industrial Conditions in Latvia,’ by Mr. 
C. A. Edmond, British Consul at Riga. (20 pp.) London: 
H.M. Stationery Office (for the Department of Overseas Trade). 
Price 9d. net. : 

** Journal of the American Institute of Electrical Engineers.” 
Vol. XLVIII. August, 1929. New. York: The Institute. 
Price $1. 

** Journal of the Institution of Electrical Engineers,’’ Vol. 
aging August, 1929. London: E. & F. N. Spon, Ltd. Price 
10s. 6d. 

New Catalogues and Lists. 

Exectrica, Utiities, Lrp., Tudor Works, Park ‘Royal, 
N.W.10.—Leaflet HC, dealing with heating and cooking 
appliances. Illustrated and priced. 

WESTMINSTER ENGINEERING Co., Lrp., Willesden Junction, 
N.W.10.—A pamphlet comgeen the ‘‘ Westminster ’’ patent 
automatic scaling machine, and drums cleaned and electrically 
seam-welded by these machines. 

Vacuum Oi Co., Ltp., Caxton House, Westminster, S.W.1. 
—No. 32 of the Gargoyle technical series, dealing with the 
lubrication of surface-ignition oil-engines. 

Revo Euecrric Co., Lrp., Britannia Works, Tividale, Tipton. 
—A leaflet advertising the ‘‘ Revo’’ electric ball bearing 
vacuum cleaner. Illustrated and priced. 

Tue Icranic Exectric Co., Lap., 149, Queen Victoria Street, 
E.C.4.—Illustrated sheets notifying alterations in the com- 
pany’s line of radio apparatus for the coming season. 

THe Brusa ELectRIcAL ENGINEERING Co., Lip., Falcon 
Works, Loughborough.—An illustrated publication containing 
full details and prices of the company’s liquid starters. 

Tae GENERAL Exectric Co., Lrp., Magnet House, Kingsway, 
W.0.2.—The ‘‘ Osram-G.E.C. Bulletin ’’ for August, contain- 
ing well-illustrated articles on ‘‘ Osram ’’ lighting installations 
at home and overseas and various other activities of the 
company. 

Messrs. Gent & Co., Lrp., Faraday Works, Leicester.— 
Two illustrated pamphlets dealing respectively with a ‘‘ Staff 
Locator’? and ‘‘ The Unification of Workmen’s Recorders.” 

Brook Motors, Lrp., Empress Works, Huddersfield.—A 
post card advertising the company’s electric motors. 

M.S.L., Lrp., Splendor House, 67, Hammersmith Road, 
W.14.—An illustrated price list of ‘‘ Splendor ’’ radio valves, 
= a folder containing illustrations and prices of ‘‘ Splendor ”’ 
amps. 

Messrs. Veritys, Lrp., Aston, Birmingham.—List No. 1073, 
containing illustrated details and prices of ‘‘ Maxlume”’’ in- 
dustrial, commercial, and public lighting equipment; and List 
No. 1075 describing the company’s electric fires (illustrated 
and priced). 

Mr. G. MarsHMan, Trinity Street Works, Bury, Lancs.—-A 
leaflet illustrating and describing ‘‘ Two-Twelve ’’ semi-auto- 
mati electric boilers. 

Messrs. Ross, Courtney & Co., Ltp., Ashbrook Road, N.19.— 
A card drawing attention to the company’s productions, and 
an illustration showing pliers for fixing the Ross-Courtney 
patent terminals. 

Eptson Swan Etectric Co., Lrp., -123-5. Queen Victoria 
Street, E.C.4.—An illustrated and priced brochure dealing with 
the Ediswan wiring systems, a description of which was given 
in the ExvectricaL Review for June 28th last, p. 1,162. 

Messrs. L. G. Hawkins & Co., Lrp., 30-35, Drury Lane, 
W.C.2.—A booklet containing illustrations in colour and par- 
ticulars of ‘‘ Duplex-a-Lite ’’ fittings. 


A Bolivian Electrical Concession. 


Commerce Reports states that tenders have been invited by 
the authorities of Potosi, Bolivia. for a 15-year concession to 
supply electricity in the town.. The closing date is October 
80th. and information can be obtained from the Consejo Muni- 
cipal, Potosi. 
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The South American Mission. 


The British Economic Mission to Argentina and Brazil 
headed by Lord D’Abernon, arrived at Buenos Aires on 
August 20th. 

On the following day the Mission was received by Dr 
Irigoyen, President of Argentina, who promised to afford every 
facility in the Government’s power. ‘lhe Under-Secretary for 
the Interior has been attached to the Mission during its stay 
in Argentina. 

Recent Contracts. 


Scorr’s SHIPBUILDING AND Enoinzerine Co., L1D., (ireenock 
has received a contract from the Atlantic Refining Co., Philg- 
delphia, U.S.A., for two single-screw Diesel-electric oil tankers 
each of about 8,900 tons gross. Each will be propelled by four 
single-acting Diesel engines of the Carels-Ingersoll-Rand type 
made by Messrs. Carels Fréres, Ghent. Each engine is de. 
signed for an output of 750 b.h.p. at 225 r.p.m., and is coupled 
direct at the after-end to one main and one auxiliary electric 
generator. ‘I'he main generators, each of 600-kW capacity 
are connected in series, and supply energy at 1,000 volts to the 
main propelling motor, which is of the double armature type 
and is designed for transmitting about 2,800 s.h.p. at 95 r.p.m. 
The electrical transmission gear for both vessels will be sup- 
plied by the Britise THomson-Houston Co., Lrp., Rugby. 

Tne GENERAL Exectric Co., Lrp., has received an order from 
the Auckland Transport Board for 104 tramway motors, each 
rated at 40 b.h.p., 500 volts, on the one-hour rating. The 
motors will be of the G.E.C. standard self-ventilated interpole 
type (Oerlikon system), and will be fitted with roller-type 
armature bearings. The order also includes the supply of 
resistances, lightning arrestors, &c. 


Unemployment. 


The number of persons on the registers of Employment 
Exchanges in Great Britain increased by 15,171 during the 
fortnight ended August 12th. At that date the total was 
1,169,300, as compared with 1,154,129 on July 29th, and 
1,314,159 on August 13th, 1928. No figures were issued for 
the week ended Bank Holiday, August 5th. 


German Electrical Exports. 


_ An article upon ‘‘ The Expansion of German Trade ’’ appears 
in the current Monthly Review of the Anglo-International 
Bank. In the course of this, reference is made to the increased 
exports of manufactured goods from Germany during the first 
half of this year, and it is said that this increase, for the most 
part, represents larger shipments of machinery, electrical equip- 
ment, and chemical and metal products. Those German in- 
dustries which have had large foreign orders (including the 
electrical industry) have been able to maintain agd in some 
cases increase their production during recent months. 

The exports of electrical machinery, apparatus, fittings, and 
allied material from Germany during the six months ended 
in June last attained a value of £13,445,500, as compared 
with £11,419,850 in the corresponding half of 1928. The im- 
ports of similar material into Germany during the same period 
advanced from £1,088,950 to £1,322,800. 

German exports of accumulators have almost doubled in 
the past three years. The exports in the first half of this year 
reached 3,083 tons, of the value of 5.8 million marks, as 
compared with 2,301 tons in the corresponding half of 1928. 
About a half of these exports were taken by Great Britain, 
and the second largest purchaser was British India. Con- 
siderable development in the exports of telephone apparatus 
is recorded by Germany during the current year. The value 
has risen from 12.9 million marks in the first half of 1928 
to 19.2 millions in the first six months of this year. In weight 
the figures are stated to have been 761 tons and 922 tons, 
respectively. The chief customer has been Italy, followed by 
France, Holland, Czecho-Slovakia, Austria, and Great Britain. 
On the other hand, the imports have been comparatively un- 
important, amounting to only 500,000 marks in the first half 
of the current year. 


Continental Lamp Manufacturing Developments. 


It was reported from Amsterdam last week that the conse- 
uences of the recent participation of the American General 
‘lectric in Osram and the A.E.G. are being experienced 
already, since Osram, together with the Dutch Philips and 
Vereinigte Gluhlampen at Neu Pest, have absorbed several 
Italian electric lamp factories which were not members of the 


cartel. 
For Sale. 


Rhondda Tramways Co., Ltd., invite offers for surplus plant 
working at the Tramways Power Station, Porth. Glam. 
Tenders are invited for the purchase of one 100-kW steam 
generating set at Severalls Mental Hospital, Colchester. 
Messrs. Beecroft, Sons & Nicholson, instructed by the 
liquidator, invites offers for the stock of Decorative Lighting, 
Ltd., of Chelsea. Edinburgh Corporation Electricity Depart- 
ment invites offers for one 5,000-kW B.T.H. 3-phase turbo- 
alternator with condensing plant. one 1,200 kW Brush tandem- 
driven d.c. turbine set with condensing plant, two sets of six 
large d.c. motor-driven fans, and a quantity of steam and water 
valves. Mr. H. J. Shaw will sell by auction on September 4th, 
at 13, High Holborn, various trade stocks of cable, electrical 
= valve sets, &c. (See our advertisement pages 
o-day. 
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Dissolutions of Partnership. 

J. Hicas & Co., wireless engineers, 4, Stoney Stanton Road, 
Coventry.—Mr. J. H. Higgs and W. G. Stevens have dissolved 
partnership. Mr. Stevens will attend to debts. 

RuymMos EnectricaL Servick Depot & RuyMos ELECTRICAL 
Evarmeers, 39, High Road, and Blenheim Works, Blenheim 
Road, Wood Green.—Mr. G. F. Moss and Mr. J. Rhyde have 
dissolved partnership. Mr. Moss will attend to debts and con- 
tinue the business. 


Foreign Issues in the United States. 


Commerce Reports publishes a list of capital flotations in the 
United States made on behalf of foreign concerns during the 
second quarter of this year. The list includes the following :— 
Cables & Wireless, Ltd., ‘‘B”’ ordinary shares ($270,000) ; 
British Power & Light Corporation, ordinary shares ($550,000) ; 
Pinchin, Johnson & Co., Ltd., American shares ($2,833,347) ; 
United Electric Service Co., Italy ($200,000); Amalgamated 
Electric Corporation, Ltd., Canada ($10,000); Canada Wire and 
Cable Co., Ltd. ($100,000); International Hydro-Electric 
System ($5,000,000); Intercontinents Power Co., Brazil 
($3,9°5,000) ; El Paso Electric Co., Mexico ($1,000,000) ; and the 
Toho Electric Power Co., Japan ($11,450,000). 


Central Board Contract. 


A contract for 33-kV metal-clad switchgear for the North- 
West England Electricity Scheme has just been awarded to 
the English Electric Co., Ltd., by the Central Electricity 
Board. ‘The contract, which is of the value of over £80,000 
covers 39 metal-clad units, of which 29 are ‘‘ Class O.L.F.,’ 
with a rupturing capacity of 500,000 kVA, and 10 “‘ Class 
0.L.G.,”’ with a rupturing capacity of 750,000 kVA. All unite 
have duplicate busbars with plug changing, and are electric- 
ally operated from a remote control board. The contract 
includes protective gear, control boards, cabling, batteries, 
handling gear, |.p. auxiliary switchgear, &c. It will be remem- 
bered that a large order for 33,000-V transformers for the 
scheme was recently placed with the English Electric Co. 


Local Exhibition. 


ABERTILLERY.—THE Epison Swan Electric Co., Lrp., re- 
cently collaborated with the Urban District Council Electricity 
Department in the arrangement of a special display of ‘‘ Thor ”’ 
vacuum cleaners, ironers, and washing machines. The display 
occupied the whole of the Department’s show windows, and 
received the active support of the chairman of the Electricity 
Committee (Councillor J. Hillier) and the engineer and mana- 
ger (Mr. Dawson Thomas). Demonstrations of the appliances 
were carried out in the public view. 


Electrical Plant for the Persian Gult. 


In a recent Department of Overseas Trade report upon 
economic conditions in the Persian Gulf (Stationery Office, 
1s. 3d. net), Lieut.-Commander Forester, Acting British Vice- 
Consul at Bushire, includes electrical plant and accessories and 
radio apparatus in a list of commodities for which there is a 
progressive market. He says that, with the removal of the 
prohibition upon the importation of wireless apparatus, an in- 
creasing demand for the cheaper class of sets may be antici- 
pated. The Persian market is a poor one, however, and on the 
whole unreceptive to high quality and high-priced British 
goods. Foreign manufactures nae DS undercut British goods 
to the extent of from 10 to 40 per cent. Conditions demand the 
— of elastic credit terms to trustworthy importers. The 
ew well-established British importers, who have branches in 
most of the big towns, are unwilling to take up business unless 
they are given an exclusive agency. 


’ 
’ 


Merchandise Marks Inquiry Cancelled. 


The Board of Trade announced on August 21st that the appli- 
cation made for an Order-in-Council requiring the marking of 
imported wireless sets, components and accessories with an 
indication of origin had been withdrawn, and the inquiry by 
the Standing Committee appointed by the Board of Trade 
arranged to be held on September 30th and October Ist had 
accordingly been cancelled. 

It is stated that the withdrawal of the application was due 
to the clashing of the date of the inquiry with the National 
Radio Exhibition, which made it difficult for the appucants 
to call expert evidence on their behalf. 


Industrial Welfare Conference. 


_ Industrial administration methods in this country are attract- 
Ing world-wide attention, and representatives from Finland, 

dia, South Africa, France, Estonia, and Mexico, among 
others, are paying a special visit to Balliol College, Oxford, 
next month to attend the Tenth Annual Conference on In- 
dustrial Personnel and Welfare Management, organised by the 
Industrial Welfare Society. The Conference takes place from 
September 13th to 17th, and Mr. B. Seebohm Rowntree, Pro- 
fessor McIlroy, and Mrs. Salmon (of J. Lyons & Co., Ltd.), are 
among the speakers. 


The Timber Trade. 


Our Timber Trade Correspondent says that naturally the 
trade has not been too busy during August, but there has been 
more liveliness than usua! in receipts from European ports 
and in selling on the spot. The import of general building 
woods will be much larger this year than last, as the building 
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trade is busy. For building woods prices have risen on account 
of increased freights, but otherwise all sections of the trade are 
making little, if any, profit, competition being keen. In the 
hardwood trade prices are generally firm, and there is not too 
much material coming forward. Good supplies of sawn hard- 
woods are reaching us from British India—mostly of choice 
variety, which should interest makers of high-class cabinets. 
Plywood imports are declining, although receipts this year are 
still many millions of square feet over last year’s arrivals. 
Stocks were getting too large, and the smaller quantities now 
coming forward will ease the trade while the demand is some- 
what quiet. 
Prices of Materials. 


Messrs. F. Smith & Co. and Messrs. James & Shakespeare 
report, August 27th : No change in copper prices. 

Messrs. James & Shakespeare report, August 27th: English 
pig lead £24 10s., 5s. increase. 

Messrs. Edward Till & Co. report, August 27th: India- 
rubber, para fine, 10§d., @d. decrease. 

In their letter, dated August 24th, Messrs. James Forster 
and Co. state that trading on the open lead market was very 
quiet last week. Declarations of Mexican and American lead in 
steamers due at the end of last week and early this week 
rather unsettled the market in the early part of the week, but 
a recovery took place on August 22nd. Consumption remains 
good and arrivals are not in excess of requirements, so that 
steady conditions are likely in the near future. The reported 
formation of a lead producers’ association, comprising the pro- 
ducers of Mexico, Australia, Canada, and Burma, would imply 
a closer control in future of the world’s supply, outside 
America. 








Lighting and Power 


Notes. 


Ashford.—New Piant.—The Urban District Council is ex- 
pecting the delivery shortly of a 900-kW Diesel set, which it is 
hoped to put into operation by the beginning of November. 
It will be fitted with a supercharger and will be one of the 
first two operating in this way in the country. The other, 
which will be at Basingstoke, will probably be running a week 
or so earlier. 

Bridlington.—Loan.—The Town Council has applied for a 
sanction to a loan of £41,890 to defray the cost of converting 
the distribution system from d.c. to a.c. 

Burnley.—YerAr’s WorxkING.—The report on the working of 
the Corporation Electricity Department (engineer: Mr. 
James E. Starkie) for the year ended March 31st last records a 
total income of £101,058, and a working expenditure of £63,824, 
which included a sum of £3,054 for alterations to new show- 
rooms. The gross profit for the year amounted to £37,234. 
The corresponding figures for last year were: Total revenue, 
£102,319; working expenses, £58,554; gross profit, £43,765. 
To the gross profit was added an unemployment grant, making 
a total of £37,966 available. After deducting capital and other 
charges, there was a net surplus of £15,717, as compared with 
£24,990 in 1927-28. The capital expenditure during the year 
amounted to £42,026, bringing the ‘total now spent on the 
undertaking to £486,612. The sales of electricity increased 
from 12,164.935 to 12,537,398 kWh, and the maximum supply 
demanded from 5,340 to 5,440 kW. 

Caistor.—SprectaL OrpeR.—The Rural District Council has 
given its consent to an application by the Yorkshire Electric 
Power Co. for a Special Order to <> nang electricity within the 
Council’s area. At present the parishes of Brocklesby, Keelby, 
Riby, and Swinhope are included in the Grimsby Corporation 
Electricity Order, and the clerk has been instructed to request 
the Commissioners to have these parishes included in the Order 
of the Yorkshire Electric Power Co. 

Cannock.—Matns Extension.—The Urban District Council 
has decided to lay a new main to Rawnsley and Cannock Wood 
at an estimated cost of £2,663. 

Continental.—PoLanp.—In connection with the negotiations 
with the Harrimans Company concerning the electrification of 
its concession, it is stated that the War Ministry demands as 
a necessary condition that power centres should be established 
at a minimum distance of 250 km. from the German frontier. 
This demand, which is based on strategical reasons, vitiates all 
Harrimans’ electrification plans and calculations. ; 

Turkey.—During last year the output of the power station 
in Constantinople of the Société Turque d’Electricité 
amounted to 62,243,655 kWh, as compared with 55,690,567 
kWh in 1927. During the past seven years the demand 
for electricity has practically doubled, the number of con- 
sumers during that period having increased from 27,593 to 
50,879. In order to meet the growing demand, four new high- 
pressure boilers and two turbo-generators are to be added to 
the power station, which will then have a capacity of 
68,000 h.p. 

OzecHO-SLOVAKIA.—Work is to be commenced shortly by 
the Mahrisch-Schlesischen Elektricititswerke Gesellschaft on 
the construction of a new hydro-electric power station to 
utilise the water power of the River Oppa, near Schonbrunn. 

France.—The Compagnie Electrique du Nord, of Douai, 
has secured the approval of the Government to the estab- 
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lishment of a 120,000-V transmission line between Vingles 
and Arsy, which will greatly extend the electricity supply 
facilities in the coal-mining and rural districts of the Pas de 
Calais, Somme, and Oise Departments. The main purpose 
of the line is to provide an outlet for the electrical energy 
generated at the power stations of the Société des Mines de 
Lens, the Compagnie des Mines de Vicoigne, Noeux et Drou- 
court, the Société des Mines de Dourges, the Compagnie des 
Mines d’Aniche, and the Compagnie des Mines de Courriéres. 


East Grinstead.—Loans.—The Urban District Council has 
applied for sanction to loans of £6,000 for mains and services, 
and £500 for meters. 


Glasgow.—Year’s WorkiING.—We have received from Mr. 
H. Bell, general manager of the Corporation electricity under- 
taking, a copy of his report together with the statement of 
accounts for the year ended May 31st. The total revenue 
amounted to £1,515,933, as compared with £1,440,679 in the 
preceding year. Working expenses were reduced from £610,136 
to £573,158, with a consequent increase in the gross profit 
from £830,543 to £942,775. Interest on loans absorbed £266,417, 
and sinking fund charges, &c., accounted for £303,298, leaving 
a net surplus for the year of £373,060, as against £252,104. 
Against this, however, ordinary depreciation of £134,279, and 
special depreciation in connection with Dalmarnock station, 
mains, and garages, totalling £96,040, had to be deducted. The 
final result, therefore, was a surplus of £142,741, as compared 
with £28,533 in 1927-28. This was disposed of as follows :— 
Writing off machinery and plant at Pollokshaws Road Station, 
£29,491; to reserve, £113,250. The capital expenditure during 
the year amounted to £247,216, and included £50,453 for 
machinery and plant at Dalmarnock Station, £89,022 for mains 
and services, £31,215 for change-over from d.c. to a.c., and 
£15,386 for apparatus to be let out on hire. The total expended 
on the undertaking, less depreciation written off, now stands 
at £8,340,255. The electrical energy generated increased from 
267,677,400 to 280,911,603 kWh, and the total sales from 
233,473,892 to 246,732,577 kWh. The maximum = supply 
demanded rose from 106,900 to 107,220 kW, and the total con- 
nections from 277,216 to 296,350 kW. The cost per kWh 
generated decreased from 0.4243d. to 0.3633d., and the average 
price received from 1.5699d. to 1.5604d. The capacity of the 
plant at Dalmarnock increased by 6,250 to 137,500 kW, by the 
replacement of plant during the year by a larger unit. Supply 
under standard frequency commenced in one area on the south 
side of the city, and the change-over from the 25-cycle system 
in that area will be completed during the current year. Eight 
new sub-stations were put into commission during the year, 
and 8 miles of h.p. and |.p. and 21 miles of distributor cables 
were laid. Apparatus on hire installed amounted to 3,476, and 
the total number of appliances installed on hire at the end of 
the year was 22,716. 

Mains Extenstons.—The Corporation Electricity Commit- 
tee has recommended that distributing mains be laid at a 
cost of £3,493. 


_Greenock.—E.ectriciry Supply QuvueEstion.—The Corpora- 
tion Electricity Committee, at a meeting held recently, con- 
sidered letters from the Electricity Commissioners regarding 
the proposed establishment by the Central Board of a trans- 
mission line from Greenock to Skelmorlie, and recommended 
that, in the event of the Commissioners deciding to revoke 
that part of the Order applicable to Inverkip and Wemyss 
Bay or to transfer the powers in respect of that area to 
the Skelmorlie company, the Corporation should make na 
objection. The matter was Jeft in the hands of the town 
clerk and engineer, who were given power to adjust, either 
with the Commissioners or the Skelmorlie company, the 
ped ee conditions upon which any transfer should be 
effected. 


Holbeach.—INauGuraTIon oF Suppiy.—The ceremony of 
switching on the new electricity supply was recently per- 
formed by Mrs. A. E. Farrow, wife of the chairman of the 
Urban District Council. The electrical energy is supplied by 
the Boston and District Electric Supply Co. 


Inverness.—SpectaL Power CHaArGEes.—The Inverness Town 
Council has accepted the recommendation of the Electricity 
Committee with regard to giving special terms to the London, 
Midland, and Scottish Railway Co. and other large consumers. 
The charge for power will be :—For the first 100,000 kWh, 14d. 
per kWh; for the next 50,000 kWh, 13d.; and for all energy in 
excess of 150,000 kWh, 1d. per kWh. 


Irish Free State.—Limerick.—A deputation recently waited 
upon the Electricity Supply Board in Dublin to ask for 
compensation for eight members of the Limerick staff who 
will be thrown ont of work by the Shannon scheme. The 
Board stated that consideration could not be given to com- 
pensation claims or alternative work provided, and that this 
would not only apply to Limerick but to every station taken 
over by the Board. It is anticipated that the Limerick power 
station will be closed down in September. 

Corx.—At a recent meeting of the Cork Harbour Board, 
a letter was read from the Electricity Supply Board, stating 
that for the purpose of bringing the electrical energy from 
the Shannon into the city it would be necessary to lay five 
10,000-V cables in the bed of the River Lee, and asking that 
arrangements should be made to dredge a trench by the 
first week in November next. 
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Japan —ELectricaL ProcGress.—In a recent issue of the 
Japanese Bulletin of Economic and Financial Information dea]. 
ing with the progress of electricity in the country, it is stated 
that, at the end of 1918, the capacities of the hydro-electric 
and steam-operated power stations in the country were only 
597,124 h.p. and 383,842 h.p., respectively—a total of 983,965 
h.p. The total now is 3,467,721 h.p., made up of 2,111,087 h.p, 
in hydro-electric plants and 1,356,044 h.p. in steam-operated 
stations, while, in addition, new plants to the extent of 1,917,159 
h.p. are in course of construction. It is estimated that the 
number of electric lamps in use in the country has advanced 
from 11,900,683 to 32,322,991, and the number of electric motors 
from 144,418 to 339,737, the latter being equivalent to 1,793,810 
kW. Miscellaneous power-utilising installations are respon- 
sible for a further 446,366 kW, and electric tramways for 
§20,600 kW. In addition, about 600 miles, out of a total of 
about 7,300 miles of the Japanese railways, have so far been 
electrified. 


Llanfairfechan.—Butk Suppty.—The Urban _ District 
Council has accepted the new terms offered by the North 
Wales Power Co. for a bulk supply of electricity at £6 per kW, 
plus 3d. per kWh, the maximum payable not to exceed £11 
per kW per annum. 

Loan SANCTIONED.—The Council has received sanction to the 
borrowing of £2,250 for maims and services and the purchase 
of meters. 


Macclesfield.—Execrricity Suppty.—The Rural District 
Council has received an application from the Mid-Cheshire 
Electricity Supply Co., Ltd., for a Fringe Order to supply 
electricity by overhead lines to Great Warford. There was 
considerable opposition to the use of overhead lines, and it was 
decided to consent to the application on condition that under- 
ground mains were used. 


Mansfield.—Yrar’s Workinc.—The accounts of the Cor- 
poration electricity undertaking (engineer: Mr. E. Holcombe 
Hewlett) for the 12 months ended March 31st last record a 
total revenue of £53,567 and a working expenditure of £32,512, 
leaving a gross profit of £21,055. Income from investments 
and an unemployment grant were added to the gross profit, 
making a total of £22,815 available. After providing for 
capital and other charges there was a net surplus of £2,350. 
The capital expenditure during the year amounted to £12,291, 
making the total now spent on the undertaking £248,558. 
The electrical energy sold totalled 5,326,058 kWh and the 
maximum supply demanded 2,596 kW. 


Market Drayton.—Pvustic Licutinc.—The Urban District 
Council has accepted the tender of the Market Drayton Electric 
Light & Power Co., Ltd., for public lighting by 100 or more 
anon from September Ist to April 19th next, at £3 10s. per 
amp. 

New Zealand.—Hypro-Exectric Dirricuities.—Replying 
to an urgent question in the House of Representatives on 
August 20th, the Minister of Public Works admitted that 
erosion was occurring below the spillway of the Arapuni 
hydro-electric works commenced by English contractors and 
completed by the Government. The position, he said, was 
under the close observation of engineers, who had been asked 
to confer with a view to meeting the situation. The Minister 
assured the House that the position was being closely watched 
and that there was no danger to life or property. He pro- 
mised to make a further statement later—Reuter (Welling- 
ton). 

Norfoik.—HospritaL INSTALLATION.—The County Council has 
prepared plans and outlined specifications for heating appara- 
tus, hot and cold water services, and wiring for electric 
lighting, bells, and telephones at the mental hospital. Esti- 
mates for this work have ‘been submitted to the Board of 
Control. 


Northern Ireland,—Antrim.—According to The Times the 
scheme for producing electric power to feed the industries and 
townships of Antrim and Londonderry was launched on 
August 22nd, when the ceremony of “ cutting the first sod 
in connection with the building of the Antrim Electricity 
Supply Co.’s main transmission line was performed at Curran 
Point. The construction work is entrusted to Messrs. Henry 
Bolt & Sons, Ltd., engineers and contractors, of Sheffield 
and London, Mr. R. B. Waite, acting as their engineer-in- 
chief. W. T. Henley’s Telegraph Works Co., Ltd., 
are sub-contractors. Under the Act the company has 
the right to supply electricity in the greater part of 
the county of Antrim and a portion of the county of London- 
derry, in which area a number of factories and mills are in 
existence whose needs and requirements can only be met by 
the supply of electrical energy. For practical purposes all coal 
for the use of industries has to be imported into Northern Ire- 
land. The initial cost, together with transport charges to the 
various mills and factories, means a comparatively high price 
for fuel when delivered to the boilers. The Government fix 
@ maximum rate of charge for the supply of electric power 
and light. The company has made terms and secured con- 
tracts at a price to the consumers materially below this 
maximum figure, and has made_ provision to supply 
plant on the hire-purchase system. The company has already 
received inquiries for more than 20,000,000 kWh per annum, 
as a result of which it has been forced to examine the desir- 
ability of extending the generating station. The design of the 
power station at Curran Point has been made with a view to 
considerable extensions in the near future. It is the intention 
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the directors of the Antrim Electricity Supply Co. eventually 
to link up with the system of the Belfast Corporation for the 
establishment of a ring main round Ulster. 

Cavan.—The plant and works of the Cavan Electric Light 
and Power Co., Ltd., have been purchased by the Electricity 
Supply Board for the sum of £6,414. This involves a loss to 
the shareholders of 50 per cent. 


Oundle.—Etectricity ScHeme.—It was reported to the 
Rural District Council on August 15th that a Lincolnshire 
company had submivted a scheme for the supply of elec- 
tricity in an area of 500 sq miles, including villages on the 
— and east of Oundle. The Council decided to support the 
scheme. 


Oxford.—Pompine Station SuppLy.—The Corporation Water 
Committee has accepted the terms for the supply of electricity 
by the Abingdon Electric Supply Co., Ltd., to North Hinksey 
pumping station. 


Peterhead.—INAUGURATION OF SuppLy.—The _ electricity 
scheme for the town has now been completed, and a supply 
of electricity is already being given to many of the houses and 
shops in the principal streets of the town. 


Ponterwyd.—E ectricity Suppty.—The local electric light- 
ing scheme is expected to be available by the end of September. 
The charges for small houses where a meter will not be used 
will be 20s. per annum for one light, 35s. for two, 45s. for 
three, and 55s. for four lights. The supply by meter will be 
9d. per kWh. All profits will be used to form a fund for 
carrying out improvements in the village. 


Ringmer.—SpeciaL OrperR.—Application has been made to 
the Electricity Commissioners by Johnson & Phillips, Ltd., 
for a Special Order authorising them to supply electricity in 
— parishes in the rural districts of Chailey and East- 
ourne. 


Ruskington.—Price Repuction.—The Ruskington Electric 
Supply Co., Ltd., has reduced the price of electricity for the 
two winter quarters from 1s. 3d. to 1s. per kWh 


Seaham Harbour.—Loan.—The Urban District Council 
Electricity Committee is seeking sanction to the borrowing 
of a further £6,000 in connection with the assisted wiring 
scheme. 

Exectric Irons.—At a recent meeting of the Committee 
it was reported that electric irons had been purchased, at a 
cost of 10s. each, for issue to the prepayment consumers. 


Upholland.—Loan.—The Urbar District Council has 
applied for sanction to a loan of £2,986 for the electrification 
of its pumping plant. 

Pustic Licutinc.—All the public gas lamps are to be con- 
verted to electricity at a cost of £550. Mains are now being 
laid by the Wigan Corporation. 








Tramway and Railway 
Notes. 


Australia.—Sypney.—Owing to the tramway returns fer the 
fimancial year just ended showing a deficit of £11,000, instead 
of the anticipated surplus of £100,000, the Government has 
under consideration several schemes for the improvement and 
modernisation of the tramway system in Sydney. Some of the 
trams have been in use since the inauguration of the tramway 
service in 1879, and even the latest model was designed eight 
years ago. It had been proposed, therefore, to improve the 
service by the purchase of modern cars capable of high speeds. 
These trams, it is suggested, running after rush hours, would 
be run as through or semi-through trams to and from the 
suburbs. They would also be more comfortable than the older 
models and be fitted with cushion seats. Another proposal 
under consideration is the reduction of fares on routes where 
there is bus competition. Up to the present the policy of the 
Railway Commissioners has been to increase the fares on routes 
— were not paying, but this has not had satisfactory 
results. 


Bradford.—Ratiess Cars.—The Ministry of Transport has 
confirmed a Provisional Order sought by the Corporation to 
establish a railless-car service on most of the forty routes of 
the tramway system. 


Continental.—ITaLy.—An electric railway is about to be con- 
center between Forli and Predappio, a distance of about 11} 
mules. 

Spain.—The Ministro de Fomento intends to push 
forward with the electrification of the Spanish railways, 
but is taking precautions to eliminate as far as possible the 
participation of foreign firms manufacturing the material 
required.—Reuter’s Trade Service (Madrid). 
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_ SwITZERLAND.—Plans are being prepared for the electrifica- 
tion of the Aznach-Ziegelbrucke section of the Swiss Federal 
railways. 

The opening of the new electrified railway between Liége 
and Zermatt took place on August 23rd. 


AustriA.—A new hydro-electric power station has recently 
been completed by the Austrian State Railway authorities at 
Mallnitz, Carinthia. The initial plant comprises two 5,000- 
h.p. turbines and generators, but later the capacity of the 
plant is to be extended to 20,000 hp. 


Irish Free State.—Dvusiin.—The strike of the employés of 
the Dublin United Tramways Co. in protest against a pro- 
posed reduction of 10 per cent. in wages, which has been in 
progress since Thursday, August 15th, still continues. At a 
meeting of the Free State Senate, held on August 26th, it 
was decided to send a deputation to the Minister of Local 
Government and the Minister of Industry and Commerce to 
discuss the question. 


London.—BrEAKDOWN.—The whole Metropolitan Electric 
Tramway system was stopped for eleven minutes on August 
%th from 7.49 a.m. by the failure of the electricity supply at 
the Brimsdown power station. 


_ Manchester.—RaiLway ELEcrriFicaTion.—Construction work 
is now advanced in connection with the electrification of the 
Manchester South Junction and Altrincham line. Work on 
the permanent way has been in progress for some time and 
ro are now being prepared for the erection of the two sub- 
stations. 


Middlesex.—ReENEWAL oF LeAsE.—The County Council has 
decided te renew the lease of the Metropolitan Electric 
Tramways Co., Ltd., subject to satisfactory terms being 
wrranged, and provided that the Underground Group of rail- 
way companies and the London General Omnibus Co. join as 
parties to the lease. 


Preston.—YeEAR’s WorkKING.—The accounts of the Corpora- 
tion Tramway Department for the year ended March 3ist last, 
show a total revenue of £88,381, as compared with £88,299 in 
the previous year. Working expenses increased from £65,787 
to £66,768, and there was a gross profit of £21,613, as against 
£22,512. Various small amounts added to the gross profit made 
a total of £21,795 available, and after providing for capital 
and other charges there was a net surplus of £6,478, as com- 
pared with £7,208 in 1927-28. The number of passengers 
carried increased from 15,752,503 to. 15,799,963, and the car 
miles from 1,185,581 to 1,188,393. The total revenue per car 
mile fell from 17.874d. to 17.849d. 


Southend-on-Sea.—Loan.—The Town Council has applied 
for sanction to a loan of £2,160 for traction cables and section 
boxes on the extended railless-car route and for £540 for 
excess expenditure in connection with the extension. 





Telegraph and Telephone 
Notes. 


Ex-German Cables.—Itaty’s Ciaim.—A Reuter message 
from Washington states that, according to reports current in 
diplomatic circles the Italian Government is desirous of ens 
ing up the question of the final disposal of the cables formerly 
belonging to Germany, and intends to call a conference of 
Ambassadors in Washington to settle the matter. These cables, 
which comprise one from Constanza_to Constantinople, three 
trans-Atlantic lines, and three in the Pacific, were ed to the 
Allies under the Treaty of Versailles. Of the cables in the 
North Atlantic Great Britain is in vag of one and France 
of another, while in the South Atlantic the cable from Liberia 
to Pernambuco, which was cut during the war, has never been 
restored. Italy maintains that the cables are the joint pro- 
perty of the Allies, and resents the fact that she has hitherto 
been excluded from benefiting by them. 


London.—TeLePHONE JuBILEE.—In August, 1879, the first 
telephone exchange in London was opened by the Telephone 
Co., Ltd. It was established with about six subscribers, and 
was housed at 36, Coleman Street, E.C., the first authentic 
home of the public telephone service in London. To-day, the 
number of London subscribers is nearing 650,000, and the total 
number of subscribers in Great Britain was on May 3lst last, 
1,775,870. The switchboard used at Coleman Street was im- 
ported from America. It consisted of an upright connecting 
board with two separate tables in front for the operators. The 
venture soon attained popularity, and before the end of the 
year two further exchanges, one at Leadenhall House, and the 
other at 3, Palace Chambers, Westminster, were opened. In 
the following January there were some 200 subscribers to the 
company’s system. uf 

The steady process of modernising the London _ Tele- 
phone system by making it all-automatic will be 
advanced a further stage on August 3lst, when Lon- 
don’s largest automatic telephone exchange building 
will be opened-in Wood Street, Cheapside. This building, 
of seven storeys, which has been specially constructed for the 
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modern automatic exchanges, will house METropolitan, 
NATional, and EMPire, the first three of eight new automatic 
exchanges to be established in London between now and the 
end of the year. The present transfer to the automatic ser- 
vice will benefit 6,500 subscribers, thus bringing the total 
number of automatic stations in London to over 45,000. 


Long-distance Telephony.—SypNEY—LONDON CONVERSATION. 
—The Times reports that with greater audibility than some- 
times attends a telephone conversation between two London 
subscribers, Sydney spoke to London at 8 a.m. on August 16th. 
The arrangement which made this possible was carried out at 
the request of Mr. E. T. Fisk, the Australian manager of 
Amalgamated Wireless, the British Post Office taking charge 
of the transmission at the English end through its Rugby 
and Baldock wireless stations. 


The Telephone Service.—Avutomatic Excuances.—The 
largest automatic telephone exchange building in London is to 
be opened shortly in Wood Street, E.C. Three, and possibly 
four, new exchanges will be installed, each having an initial 
capacity of 4,000 lines. Subject to satisfactory reports from 
the engineers, Metropolitan exchange will be put into service 
on August 31st, and the National exchange on September 7th. 


The Telegraph Service.—Curarer TeLecRAMs.—The Post- 
master-General recently visited Milford Haven and received 
a deputation which urged cheaper telegrams, especially for 
the fish trade. He stated that it was not desirable to 
subsidise one industry at the expense of another, but he would 
consider the question as to the probability of increasing the 
volume of business by reducing the rate. 

Post Office officials are now working on a scheme whereby 
the telegraph system of this country is to be completely over- 
hauled and reorganised from the beginning of next year. 
According to the Morning Post the reforms are based upon 
the report of the Post Office Commission of Inquiry, which 
recently visited the United States to investigate the organisa- 
tion and methods of working of the American telegraph com- 
anies. The proposals will require the sanction of the Treasury. 
The reforms will concentrate on a speedier and more complete 
service, to be built up by the extended use of the new tele- 
printer machines, the greater use of the telephone in com- 
bination with the telegraph, and on a wide publicity cam- 
paign. Some of the recommendations of the Commission which 
will probably be adopted are: Telegrams for an address in a 
business aréa should not wait at the delivery stage for more 
than five minutes during the normal hours of business; an 
extension of the night telegraph letter service, by which it is 
possible to send a telegraphic letter at low rates; and special 
delivery forms and envelopes for telegrams conveying greet- 
ings at Christmas, Easter, birthdays, &c. Meanwhile, the 
Central Telegraph Office in London is working on a scheme 
by which photographs, manuscripts, and similar matter 
may be telegraphed to the Continent. 


Trans-Atlantic Telephony.—New TELEPHONE CaBLE.—Ar- 
rangements have been completed for the laying down of the 
first telephone cable across the Atlantic, connecting Europe 
with the United States. Representatives of the American Tele- 
phone and Telegraph Company visited Blacksod Erris, North 
Mayo, Ireland, a few days ago to inspect a site for a terminus 
and receiving station. A tour of inspection of 40 acres of land 
at French Port, culminating in Armagh Head, the nearest 
point to America, was made. Everything was found suitable 
forthe erection of the proposed power stations and houses for 
employés, and a purchase agreement was signed. Existing 
trans-Atlantic cables are used only for telegraphy, although it 
is possible to communicate across the Atlantic by wireless tele- 
phone. ‘Trans-ocearic telephony, however, is advancing 
rapidly, and the existing radio facilities are likely to be over- 
loaded in the near future, which makes a submarine telephone 
cable desirable. 
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Radio Notes. 


Africa—New Station at AtGiers.—According to World 
Radio, ‘‘ Radio Tunis-Kasbah,” erected through the offices 
both of the Military Radiography Service and the Public Works 
of Tunisia, has recently been opened. ‘Transmissions will be 
made daily, with the exception of Saturday and 
Sunday, on a wavelength of 1,350 metres, and with an 
aerial allowing the station to be heard across the whole of 
Tunista. Its two metallic towers, 260 ft. high, are erected 
about 11 miles south of Algiers. The voice of the new station— 
of a power of 12 kW in the aerial, and covering a radius of 
3,000 km.—will be heard in nearly all parts of Europe and in 
several countries of the Near East. There are in Algiers more 
than 4,000 wireless listeners. 

Canada.—New B.C. Sration.—It is reported that the con- 
struction of a broadcasting station on a mountain in Rossland, 
B.C., with a direct wire from a studio in Trail, is under con- 
sideration. According to World Radio, a broadcasting station 
in the interior, to make a “ tie-up’’ between Vancouver and 
Calgary, has been projected for some time. Nelson and Penticton 
have both endeavoured to obtain the station, but Rossland’s 
height and excellent radio possibilities have found favour with 
the engineers. 

SHorRT-wavE Sration.—It is reported that the short- 
wave station in Winnipeg (CJRX) has been moved from 
the Grain Exchange Building to a site approximately 10 miles 
from the city. It is now transmitting on 25.5 metres. 


Germany.—WIRELESS ON ’Buses.—The Berlin correspondent 
of the Morning Post reports that an innovation is promised 
shortly in Berlin, taking the form of ‘buses equipped with wire- 
less receiving apparatus. Wireless concerts will, however, be 
limited to those ‘buses which take Berliners out into the 
country. The Berlin ’bus companies probably see in the in- 
stitution of wireless in *buses an attraction which will consider- 
ably increase ’bus traffic, since those steamers at present plying 
on the lakes surrounding Berlin which have brass bands on 
board are invariably full. 

New Zealand.—Dvunepin.—Extensions are being made to 
station 4YA, Dunedin, with new offices and studios. It is sug- 
gested that the power of the station may be increased to 6.75 
kW, but no official statement on this point has yet been made. 


Television.— NEGOTIATIONS WITH THE B.B.C.—The B.B.C., 
at the request of the Postmaster-General, is recon- 
sidering its attitude towards the transmission of television, and 
it is believed that some new decision may be announced in the 
near future and that experimental transmission will begin in 
the autumn. The original offer of the B.B.C. to transmit tele- 
vision on three days per week for 15 minutes each morning was 
refused by the Baird Television Development Co., and it is 
possible the B.B.C. will be prepared to offer a substantial 
extension of the time allocated to television. 

The Schneider Cup.—Retayinc Runninc ComMMENTARY.—To 
relay the running commentary, which the B.B.C. will give on 
the Schneider Cup race, the Marconiphone Co., Ltd., under 
the auspices of the Royal Aero Club, is distributing over two 
hundred loud-speakers at nineteen centres along both shores of 
the Solent and on liners in the roadstead, and through these it 
is estimated that nearly a million spectators will be able to 
hear the running commentary, which will be received on 
standard model 44 receivers and raised in volume by a system 
of power amplifiers. To supply power to the loud-speakers 756 
valves will be used, 694 of these being of the super-power type. 
Their h.t. requirements demand the provision of 392 Exide, 
30-V h.t. accumulators, and 168 large capacity 60-V h.t. bat- 
teries. I..t. current for the valves and loud-speaker fields de- 
mands 227 Exide accumulators. 250 coils of wire will be used 
for connecting the various amplifiers and batteries together, 
while the total weight of equipment exceeds twenty tons. 





+ ea mace 





Contract Information. 


When “Contracts Open” are advertised in our “Official Notice” pages, the date of the 
ELECTRICAL REVIEW containing the advertisement is given in parentheses below. 


Contracts Open. 


Australia.— MELBOURNE.—September 30th. State Electricity 
Commission. Three 3,000-kVA transformers and _ spares. 
(B.X. 5523.)* 

October 7th. 11,000-V three-core cable. (B.X. 5539.)* 

November 25th. Watthour meters, recording instruments, 
and remote metering equipment. (B.X. 5614.)* 

October Ist. Posts and Telegraphs Department. Switch- 
board cords. (B.X. 5515.)* 

October 15th. Switchboard instruments, test plugs and 
sleeves. (B.X. sr 

October 22nd. Telephone transformers (B.X. 5581)* Insu- 
lated wire (B.X. 5580).* 

October 30th. City Council. Two 2,500-kW motor conver- 
tors and accessories or, alternatively, two 2,500-kW rotary con- 
vertors, with transformers and accessories. (B.X. 5570.)* 


September 18th. Victorian Railways. Traction lamps. (B.X. 
5619.)* 


PERTH (W.A.).—November 29th. Western Australian 
Government. Complete boiler-house equipment, one 192,500- 
kW turbo-generator, and condensing plant. (August 16th.) 


Belgium.—Antwerp.—October 11th. Municipal authorities. 
Supply and installation of 32 electric cables for the new North- 
ern docks. Particulars for 10 fr. from Hétel de Ville. 


Blackpcol.—Electricity Department. Supply during tne 
next 12 months of electricity meters. Particulars from Mr. 
C. Furness, borough electrical engineer. August 28rd. 


Cheadle _and Gatley.—September 4th. Urban District 
Council. Extensions to h.p. switchgear. Specification and 
drawing, &c. (deposit £1 1s.) from Mr. R. W. Willis, M.I.E.E., 
electrical engineer and manager, 37; High Street, Cheadle. 
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Egypt.—October 16th. Ministry, of the Interior. Hiectric 
motors, pumps, mechanical ‘filters, &c. (A.X. 8373.)* 

September 28th. Electrical power station for the town of 
Samannour (Gharbieh Province). (B.X. 5596.)* 

September 30th. Electrical power stations with underground 
and overhead networks for the town of Decrout. (B.X. 5598.)* 

October 2nd. Electrical powér station for Dessouk (Gharbieh 
Province). (B.X. 5597.)* 

October 1st. Supply and erection of a 500-kVA power sta- 
tion, with underground and overhead networks, for the town 
of Menouf. (B.X. 5567.)* 


psom.—September 4th. Board of Guardians. Electric 


E 
lighting installation at the institution. Mr. A. G. Ebbutt, | 


clerk, Mead House, 61, South Street. 

Haddington.—September 7th. East Lothian Education 
Authority. Electrical installation at the new public schools 
at Aberlady and Longouddry. Schedules, &c., from Morham 
and Brotchie, surveyors, 29, Hanover Street, Edinburgh. 

Harrogate.—September 7th. Electricity Department. 
Supply, delivery, and erection of overhead 11,000-V, and 
346/200-V lines. (August 16th.) 

India.—October 2nd. India Store Department. 20,000 sack 
elements, No. 1 size. (See this issue.) 


Leyton.—September 13th. Corporation. Installation of 
electric lighting and hot-water heating apparatus at Canter- 
bury Road School. (August 23rd.) 


Liverpool.—September 10th. Corporation. _ Electric light- 
ing and power scheme for the new abattoir, Stanley. Speci- 
fication from the Land Steward and Surveyor, Municipal 
Buildings, Liverpool. 

London.—CENTRAL ELectriciry Boarp.—September 11th. 
Supply, delivery, and erection of 132-kV overhead transmission 
lines (approach to Clarence Dock, Liverpool). (August 2nd.) 

Lonpon County Councit.—September 9th. Supply and 
erection of e.h.p. switchgear, &c., for tramway sub-stations. 
(August 9th.) 

Installation of electric bells at Paddington Casual Ward; new 
storage battery for T.S. Exmouth; alterations to electric light- 
ing installation at Eastern Fever Hospital. (See this issue.) 

OOLWICH.—September 4th. Union Guardians. Re- 
frigerating plant at the Plumstead and District Hospital. 
(August 16th.) 


Louth.—September 9th. Corporation. Mains and _ steel- 
Das and outdoor and indoor sub-station equipment. (August 


New Mills.—September 9th. Urban District Council. 
Electrical equipment, comprising e.h.p. and |.p. switchgear, 
cables, feeder pillars, &c. (August 16th.) 

New Zealand.—WELLINGTON.—Post and Telegraph Depsrt- 
_. October Ist. Telephone bolts, brackets, &. (B.X. 


October 15th. Resistances. (B.X. 5551.)* Coils. (B.X. 
5552.)* Condensers. (B.X. 5602.)* 

October 16th. Supply and delivery of automatic wall and 
table telephones. (B.X. 5509.)* 

October 16th. Automatic telephone dials. (B.X. 5605.)* 

October 30th. Head telephone receivers. (B.X. 5603.)* 

Corporation. September 30th. Electric motors, starters and 
switchgear for the Milk Department. (B.X. 5508.)* 

December 10th. Public Works Department. Three single- 
phase oil-insulated water-cooled transformers and accessories. 

INVERCARGILL.—September 23rd. Corporation. Supply and 
are of an 11,000-V, 3-phase, 50-cycle switchboard. (B.X. 


MaRLBOROUGH.—September 28th. Electric Power Board. 
600-b.h.p. Diesel-driven generating plant and switchgear. 
(B.X. 5556.)* 

Oldham.—September 9th. Board of Guardians. Electric 
lamps required at Poor Law Institution, Rochdale Road. 
Specifications, &c., from Mr. F. W. Fletcher, clerk to the 
Guardians, Union Offices. 

Portsmouth.—Electricity Department Supply, ¢elivery, 
and installation of armour-clad e.h.p. switchgear at the 
generating station. (August 16h.) 


Reigate. — September 12th. Electricity Department. 
1800 yd. h.p. cable. (See this issue.) 


Scarborough.—September ‘7th. Electricity Department. 
upply and erection of e.h.p. and l.p. overhead lines, and 
supply of e.h.p. and |.p. paper-insulated cable. (August 16th.) 


Sleaford.—September 10th. Urban District Council. 500 
yd. 4-core .5 and 500 yd. 4-core .06 armoured cable, &c. (See 
this issue.) 

South Africa —JoHANNESBURG.—September 30th. South 
African Railways and Harbours. Twelve months’ supply of 
electric lamps. (B.X. 5590.)* 

September 23rd. One 150-kW crude-oil engine-driven elec- 
tric generating plant. (B.X. 5566.)* 
mathe %th. Two 100-kVA motor-alternator sets. (B.X. 


SALIspuRY.—October 17th. Municipal Council. H.p. cables, 
nsformers, &c. (B.X. 5604.)* 
mipo-alternators, steam piping, crane and switchgear. (B.X. 


Smyrna.—Municipal Council. Construction and equip- 
ment of a modern electric bakehouse. (B.X. 5572.)* 
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Warrington.—September 2nd. Electricity Department. 
Twelve months’ supply of e.h.p. and |.p. paper- and lead- 
covered cables, earthenware conduits, cable protector slabs 
and tiles, and hard burned red tiles. (August 16th.) 


West Ham.—September 16th. Education Committee. 
Tnstallation of electric lighting and water heating apparatus at 
or secondary school now in course of erection. (August 

Wolverhampton.—September 27th. West Midlands Joint 
Electricity Authority. Supply and erection of a double-circuit 
33,000-V, 3-phase, 50-cycle overhead (steel tower) transmission 
line. (See this issue.) 

September 26th. Education Committee. Installation of 
electric light and power at the Wolverhampton Grammar 
School. (See this issue.) 





* Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 





Contracts Closed. 


Glasgow.—Finance Committee. Accepted :— 

Electrical installation at Partick Burgh Hall (£501).— 

Johnston Park & Co., Ltd. 
Housing Committee. Recommended :— 

Electrical installation for 90 houses in the Allan Street 
and 90 houses in the Braidfauld Street areas; £382 
at Allan Street and £362 at Braidfauld Street.—Mr. 
D. Henderson. 

Electricity Committee. Recommended :— 

Rewinding rotor (£227).—General Electric Co., Ltd. 

20,000-V switchgear for Dalmarnock and Port Dundas 
(£819).—A. Reyrolle & Co., Ltd. 

Tramways Committee. Recommended :— 

Special work.—Edgar Allen & Co., Ltd.; Titan Trackwork 
Co., Ltd. 

Copper bonds.—British Insulated Cables, Ltd. 

Armature coils.—Manchester Armature Repair Co., Ltd. 


Government Contracts.—The following Government con- 
tracts were placed during July, 1929 :— 


ADMIRALTY CONTRACT AND PURCHASE DEPARTMENT. 


Motor alternators and generators.—British Thomson- 
Houston Co., Ltd. 

W./t. amplifiers —H. W. Sullivan, Ltd. 

Armatures.—W. H. Allen, Sons & Co., Ltd. 

Batteries.—Chloride Electrical Storage Co., Ltd.; D.P. 
Battery Co.. Ltd. 

—— fuseboards and spares.—Edison Swan Electric Co., 





Junction boxes.—Hawkers, Ltd.; General Electric Co., 
t 


Branch breakers.—Whipp & Bourne, Ltd. 

Electric cable-—Croydon Cable Works, Ltd.; W. T. Glover 
and Co., Ltd.; Hackbridge Cable Co., Ltd.; Hooper's 
Telegraph and India-Rubber Works, Ltd.; Siemens 
Bros. & Co., Ltd. 

Cells.—General Electric Co., Ltd.; Fuller Accumulator Co. 
(1926), Ltd. 

W./t. coils—H. W. Sullivan, Ltd. 

Overhead electric travelling crane.—Vaughan Crane Co., 

t 


Electrically-driven fan units.—Electro-Dynamic Construc- 
tion Co., Ltd.; Veritys, Ltd. 

Generating sets.—W. H. Allen, Sons & Co., Ltd. 

Electrical installation.—G. E. Taylor & Co., Ltd. 

W./t. transmitters.—Radio Instruments, Ltd.; Gambrell 
Bros., Ltd. 

W./t. tuners.—Radio Instruments, Ltd. . 

W./t. valves.—Mullard Radio Valve Co., Ltd. 

Wavemeters.—Radio Instruments, Ltd. 


War OFFice. 

Batteries and cells —Siemens Bros. & Co., Ltd.; Ever- 
Ready Co. (Great Britain), Ltd. India-~-Rubber, Gutta- 
Percha and Telegraph Works Co., Ltd.; Edison Swan 
Electric Co., Ltd.; Chloride Electrical Storage Co., 
Ltd. 

Electric lamps.—General Electric Co., Ltd.; Edison Swan 
Electric Co., Ltd. 

Generators.—G. Kent, Ltd. 

W./t. valves.—Edison Swan Electric Co., Ltd. 

W./t. sets—Radio Instruments, Ltd. 

Am MINISTRY. 

Batteries —Edison Swan Electric Co., Ltd.; Siemens Bros. 
and Co., Ltd. 

Underground Cables (Gosport).—Malcolm & Allan (Lon- 
don), Ltd. 

Cable, &c.—Hackbridge Cable Co., Ltd. 

Dry cells.—Le Carbone. 

Generators.—G. E. Mortley, Sprague & Co., Ltd. 

Motor-generators.—Haslam & Newton, Ltd. 

Motor-generator set.—Metropolitan-Vickers Electrical Co., 


Modification of transmitting apparatus.—Marconi’s Wire- 
less Telegraph Co., Ltd. 

W./t. valves.—Edison Swan Electric Co., Ltd. 

Wavemeters.—Siemens Bros. & Co., Ltd. 
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Post OFFICE. 


Battery enlargement, Derby telephonic repeater station.— 
Alton Battery Co., Ltd. 

Electric passenger lift, Birmingham (Midland) telephone 
exchange :—Keighley Electrical Engineering Co., Ltd. 

Telephone exchange equipment.—Co-operative Wholesale 
Society, Ltd. (Leman Street, E.C.); Relay Automatic 
Telephone Co., Ltd. Blackpool—South Shore (Black- 
pool area); Siemens Bros & Co., Ltd. Sub-contractors : 

aslam & Newton, Ltd., for charging machines; 
Crompton Parkinson, Ltd., for ringing machines; 
Premier Accumulator Co. (1921), Ltd., for batteries. 
Blackpool—North Shore (Blackpool area),: Siemens 
Bros. & Co., Ltd. Sub-contractors: Haslam & New- 
ton, Ltd., for charging machines; Premier Accumulator 
Co. (1921), Ltd., for batteries. Portobello (Edinburgh 
multi-exchange area) and Southampton : Siemens Bros. 
and Co., Ltd. Park, Chiswick, Croydon and Finchley : 
Automatic Telephone Manufacturing Co., Ltd. Rams- 
gate: General Electric Co., Ltd. 

Two-wire telephone repeater station equipment, Liver- 
pool.—Standard Telephones & Cables, Ltd. 

Miscellaneous apparatus.—Chamberlain & Hookham, Ltd.; 
Evershed & Vignoles, Ltd.; Phoenix Telephone and 
Electric Works, Ltd.; Siemens Bros. & Co., Ltd. 

Telephone. apparatus.—Automatic Telephone Manufacturing 
Co., Ltd.; Ericsson Telephones, Ltd.; International 
Electric Co., Ltd.; Phoenix Telephone & Electric 
Works, Ltd.; Siemens Bros. & Co., Ltd.; Standard 
Telephones & Cables; Sterling Telephone & Electric 
Co., Ltd. 

Service boxes.—Venner Time Switches, Ltd. 

Cable (various).—British Insulated Cables, Ltd.; Callen- 
der’s Cable & Construction Co., Ltd.; Enfield Cable 
Works; W. T. Glover & Co., Ltd.; W. T. Henley’s 
Telegraph Works Co., Ltd.; Johnson & Phillips, Ltd. ; 
Pirelli-General Cable Works, Ltd.; Siemens Bros. and 
Co., Ltd.; Standard Telephones & Cables, Ltd.; Union 
Cable Co., Ltd. 

Joint-box castings.—United Steel Co.’s, Ltd. (Thos. Butlin 
and Co.) 


Vacuum cleaners.—Pulvo Engineering Co. 

Cords for telephones.—L.P.S. Electrical Co., Ltd.; Phoenix 
Telephone & Electric Works, Ltd. ; Standard Telephones 
and Cables, Ltd. 

Cable drums.—British Insulated Cables, Ltd.; Ruston and 
Hornsby, Ltd. 

Telegraph poles.—Armstrong Addison & Co.; Burt, Boulton 
and Haywood, Ltd.; Gabriel Wade & English, Ltd. 
Repair of thermionic valves.—General Electric Co., Ltd.; 
Mullard Radio Valve Co., Ltd.; Standard Telephones 

and Cables, Ltd. 

Wallboards.—H. J. Townsend & Son. 

Picture telegraph apparatus.—Siemens-Schuckert (Great 
Britain), Ltd. 


CROWN AGENTS FOR THE COLONIES. 
aes: ipaena Electric Co., Ltd.; W. T. Glover & Co., 


Electrical supplies.—Edison Swan Electric Co., Ltd. 

Fans.—Veritys, Ltd. 

Telephone cable.—British Insulated Cables, Ltd.; W. T. 
enley’s Telegraph Works Co., Ltd. 

—— switchboard.—Standard Telephones & Cables 


y ransformers.—Ferranti, Ltd; Johnson & Phillips, Ltd. 
a line.—Callender’s Cable & Construction Co., 


Wireless transmitter.—Radio Communication Co., Ltd. 


H.M. Orrice or Works. 
eee 7! (Admiralty laboratory)—Hart Accumulator Co., 


Guildford.—Highways Committee. Accepted :— 
ats! to electric vehicle (£170).—Hart Accumulator Co., 


Hull.—Corporation Electricity Department :— 
Twelve months’ supply of Osram gasfilled and vacuum 
lamps and Robertson carbon filament lamps.—General 
Electric Co., Ltd. 


London.—-GENERAL Post OFFICE. 
Carbon filament lamps.—Edison Swan Electric Co., Ltd. 


Sandbach.— , 
Installing electric light at the grammar school.—Carring- 
ton & Button. 


Southend-on-Sea.—Town Council. Accepted :— 
12 section fuse pillars for the change-over (£449).—W. T. 
Henley’s Telegraph Works Co., Ltd. 
1,700-b.h.p. Diesel engine, coupled to a 1,200-kW d.c. 
generator, and switchgear (£21.000).—Fraser and 
Chalmers Engineering Works (G.E.C.). 


Stoke-on-Trent.—Estates Committee. Accepted :— a 
Wiring St. Paul’s Church clock, Burslem, for electricity 
with automatic time switch.—J. H. Bates & Son. 


Upholland.—Urban District Council. Accepted :— 
lectrification of, and additions to, the Council’s pump- 
ing plant (£2,265).—A. J. L. Bull & Co. 
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Forthcoming Events. 


* Model Engineer”? Exhibition.—September 7th-l4th. Royal 
Horticultural Hall, Westminster, S.W. 

Association of Public Lighting Engineers.—September 
9th-12th. Bournemouth. Annual general meeting and 
Conference. 

Institute of Metals.—September 
Autumn meeting. 

Shipping and Machinery Exhibition eptember 10th-13th. 
Olympia. 

Iron and Steel Institute —September 10th-12th. North-East 
Coast Exhibition. Autumn meeting. 
Municipal Tramways and Transport Association.—September 
lith-13th. Great Yarmouth. Annual conference. 


9th-12th. Dusseldorf. 








The ‘“‘ Electrical Review ” 
Service Department. 


Inquiries must be accompanied by a stamped addressed 
envelope. We should be glad to learn the following :— 
Makers of a bakelite switch with a lock ring and key. 
Bovuvertx telephone system. 
A porcelain mounted fuse marked S & W. 








Notes. 


Explosion at Newcastle. 


An explosion which occurred in Newcastle recently is be- 
lieved to have been due to a fault in an electric cable. Mr. 
R. P. Sloan, chairman and managing director of the New- 
castle Electric Supply Co., in a recently-issued statement, 
said that investigations showed that a cable fault occurred in 
the locality. This resulted in the generation of bitumen gas, 
and this gas, if ignited, might have caused the explosion. It 
was extremely regrettable that the explosion had resulted in 
loss of life. 

Appointments Vacant. 


Switchboard attendant for the Ilkley U.D.C. Electricity 
Department. Draughtsman (electrical) for switchgear and sub- 
station arrangements (£244) for the Manchester Corporation 
Electricity Department. Lady to take charge of Electricity 
Department showroom for King’s Lynn Corporation. Switch- 
board attendant for the Borough of Rawtenstall Electricity, 
Tramways and Motor-’bus Department. Meter tester mechanic 
for the Newport (Mon.) Electricity Department. (See our 
advertisement pages to-day.) 


A Novel Electric Pumping Plant. 


The electrical equipment for a new pumping station which is 
being built for the city of Baltimore, Maryland, U.S.A., pre- 
sents some novel features. The plant will be situated im 4 
residential section of the city, and the absence of noise due 
to the operation of the equipment is imperative. In addition 
to the building being made as nearly noise-proof as was prac- 
ticable, the motors have been designed to minimise the wind- 
age noise inherent in high-speed rotating machinery. This has 
been accomplished in part by providing covers over the motors 
and arranging to discharge the ventilating air near the floor, 
expanding the air gradually as it is discharged. The air duct 
within the cover is lined with acoustical felt further to absorb 
the noise. There will be four synchronous motors in the 
station, each driving a centrifugal pump. Two of the motors 
are rated at 600 h.p., 1,200 r.p.m., and two at 400 h.p., 1,00 
r.p.m. A very interesting control scheme has been worked out 
by the city engineers and the company supplying the equlp- 
ment. The operation of the station is to be completely auto- 
matic and determined by timing devices and float switches. ‘ 
selector switch is provided to determine what motors a0 
pumps are to be operated, and also the sequence of operation. 
The setting of the timing devices is adjustable. The automatic 
features are furnished in duplicate to insure operation, eveD 
if a part of the automatic equipment fails. Control 
switches are also provided, so that an operator in the station 
can control the operation of the equipment, although normally 
there is no station operator. Starting on reduced voltage 8 
accom lished by means of reactors, which are placed in the line 
in series with the motor when the starting switches on the 
control are closed. When the motor approaches full speed the 
starting reactors are short-circuited by the action of a timing 
device on the control. This is accomplished without opening 
the circuit to the motor. When the motors approach full speed 
the d.c. field is applied by the definite time relay and the motor 
is synchronised. 
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Damage to Electrical Systems by Lightning in the 
United States. 


Statistics collected from 248 American electric light and 

wer companies in the area west of the Alleghany mountains, 
in the United States, and covering the years 1925 and 1926, 
show that the total value of the companies’ properties exposed 
to damage by lightning amounted to about $819,756,000. This 
value includes power houses and sub-station buildings, con- 
tents, and outdoor apparatus. The total losses attributed to 
lightning over a two-year period amounted to slightly more 
than $631,000, or about 0.04 per cent. per annum. 

The results of this survey have recently been analysed by 
engineers of the United States Bureau of Standards. There 
were reported altogether 4,450 instances of damage, and in 
4,099 of these cases protection had been provided in the form 
of lightning arrestors of various types. Most of the damage 
here tabulated occurred on lines of low and medium voltage. 


¥ Having arrestor 
Number of pieces of apparatus damaged. Total. protection. 
Transformers, including 296 bushings 1,774 1,610 
Metering equipment ‘a “se ok 1,280 1,250 


Lightning arrestors ms oe ve 137 _ 

Rotating machines ins a wea 117 110 
Oil switches, including 30 bushings ... 146 133 
Air-break switches ”" ~ abs 71 61 
Switchboards = me Et wid 13 13 
’Bus structures or insulators ... in 35 34 
Potheads ms “ay suis tale os 5 5 
Line insulators ist Kd iti en 408 371 
Line conductors... a oe ces 941 915 
Poles or cross arms ... vias pa 215 155 


Educational Facilities in Electric Bread Baking. 


The consistent progress which is being made in the adop- 
tion and use of electric ovens by prominent firms of bakers 
and confectioners in all parts of the country is impressing 
itself upon public education authorities which specialise in 
courses of vocational trading. The superiority of electric 
baking ovens in cleanliness and expeditious operation is an 
established fact, and that the opportunity of learning their use 
and so demonstrating their advantages is now included in the 
curriculum to be followed by the embryo baker and confec- 
tioner is a significant sign of progress. The training thus 
given to the young trader in the earlier stages of his career 
must have far-reaching and beneficial results. We are 
pleased, therefore, to record the supply to the Edinburgh 
education authority of two ‘‘ Magnet’’ double-deck baking 
ovens, designed and manufactured by the GENERAL ELECTRIC 
Co., Ltp. One of these ovens has been installed in each of 
two educational centres in Edinburgh, namely, the Leith 
Academy and the West Fountainbridge School, follow- 
ing a similar installation, completed some months ago, at 
the Astley Ainslie Institute, Edinburgh. These are examples 
of commendable foresight well worthy of imitation. Such 
expenditure of public funds in the provision of the best modern 
electrical equipment will reap its own reward in_ the 
stimulus it gives to the pupils of these schools to interest 
themselves in electricity, and to acquire by practical experi- 
ment the special advantages of its application to the instru- 
ments of their trade. Large ‘‘ Magnet ’’ baking ovens are a 
prominent feature in the equipment of the National Schools 
of Bakery in London and Leeds, and have also been installed 
in the Colleges of Technology at West Ham, Manchester, 
Leicester, Glascow, and Doncaster. 


The Avonmouth Tidal Scheme. 


Some interesting particulars are given in the Bristol Times 
and Mirror, as the result of an interview with Mr. Paul Shish- 
koff, the inventor of the new hydro-thermal power generator. 
of the scheme for harnessing tidal energy which is to be tried 
out at the Avonmouth Docks. Mr. Shishkoff indicated that 
1,750,000 h.p. could be obtained by applying the plant to the 
Bristol Channel tidal waters in the estuary above a line drawn 
from Weston-super-Mare to Cardiff. At a cost of less than 
half the cumnatel t Severn barrage scheme, as estimated in 1926, 
Mr. Shishkoff estimates that by his system the same electrical 
energy could be produced for the provision of power for the 
West of England and South Wales. Among those who are 
associated with the company as consultants are Sir Edward 
Manville, the chairman of the B.S.A. and Daimler Motor Com- 
panies, and Sir George Buchanan. The firms associated with 
the manufacture of the plant and its demonstration at Avon- 
mouth are Messrs. Heenan & Froude, Ruth’s Steam Accumnu- 
lators, and the Boving Hydraulic Turbine Manufacturing Co. 

very part of the demonstration unit will apply principles 
that are well known and in common practice in engineering, 
except the heat generator, though that is an adaptation of 
an existing machine. The syndicate promoting the invention is 
the Hydro Thermal Power Co., Ltd. The machinery is already 
on order and the necessary surveys at Avonmouth of the site 
on which the plant is to be erected preparatory to beginning 
work have been made. The conditions en are ideal for the 
purpose of the demonstration, and are practically second to 
none in the world. A surface acre of the Bristol Channel 
estuary has a potential tidal energy of from 12 to 15 h.p. If 
We take the estuary on a line from Weston-super-Mare to 
Cardiff, which is approximately 120,000 acres, that represents 


1,750,000 continuous horse power—which is equivalent to the 
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energy developed by the Niagara Falls. Not all that power can 
be developed commercially, but if even 10 or 15 per cent. were 
harnessed it would make Bristol one of the greatest centres of 
electrical power generation and bring to Bristol the great 
electro-chemical industries, as has happened in Buffalo. 

Alluding to the Severn Barrage scheme for the production 
of electrical energy, Mr. Shishkoff said: ‘‘ The estimated cost 
of the original Government scheme was £%,000,000. The same 
scheme worked out on the basis of the hydro-thermal system, 
with the same cost of the civil engineering, would entail an 
expenditure of £12,000,000. This means that for the lesser 
cost a power generating plant could be constructed comparable 
with any of the big hydro-electric installations in Canada, the 
United States, or on the Continent of Europe, and England, 
devoid of hydro-electric power, would become a country very 
rich in natural power resources. 


A Large Portable Baking Gven. 


_ Messrs. Hunters THE Bakers, Lp., who are exhibit- 
ing in the Palace of Engineering at the North-East 
Coast Exhibition, are using, amongst other equipment, 
which, by the way, is electrically driven, an electrically-heated 
portable oven for turning out a Jarge variety of confectionery 
of excellent appearance. The oven is a splendid piece of work- 
manship, incorporating all the latest improvements, and is 
constructed in such a way as to ensure perfect baking results. 
The accompanying illustration will give a good idea of 

















Baker Perkins Portable Two-deck Oven; 27 kW. 


its general design and appearance. The oven was 
made by Messrs. Baker Perkins, Ltd., who have 
specialised in this class of work for many years. The elements 
are carried in steel trays, which can readily be removed for 
inspection purposes. Means for the independent control of 
the top and bottom heats are provided. The baking area on 
each deck is 6 ft. by 5 ft. The loading is 27 kW. 


Overhead Lines Preferred. . 


So numerous nowadays are the protests of local authorities 
against the erection of overhead lines, that it is refreshing to 
learn that the Holmfirth Urban Council has expressed a pre- 
ference for them as against underground cables. The very 
sensible view was adopted that the advantages of cheaper elec- 
tricity far outweighed any disadvantages of overhead lines. 


Electrically-driven Train Ferries. 


Two high-speed train ferries, to be operated on the Great 
Lakes, are on the roint of completion at Manitowoc, Wisconsin. 
These ferries will be driven at a rate of 18 miles per hour by 
turbine-electric equipment, the first application of electric drive 
to this type of craft. The new ferries will operate on Lake 
Michigan between Ludington, Michigan, and various towns in 
Wisconsin. Runs will vary in length between 60 and 100 miles. 
In order to achieve the high speeds for which the boats are 
designed, they are being equipped with power plants capable 
of developing more horse-power than any other boats on the 
Great Lakes. Each boat has a draught of approximately 16 ft., 
and is designed to carry twenty-eight 42-ft. railway rolling- 
stock units. Each boat is of twin-screw design. The turbine 
generators on each boat are capable of furnishing propulsion 
and auxiliary power sufficient to operate all the electrical equip- 
ment on the ship, including propulsion motors, auxiliary 
devices, and lighting. Each propeller is drvien by a 3,600-h.p., 
120-r.p.m., 2,300-volt, slip-ring induction motor. These motors 
are of the type of construction used in mill service on land, in 
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order to withstand the severe duty encountered in ice-breaking 
service. ‘The generatcrs distribute power at 2,300 volts direct to 
the motors, and, for auxiliary purposes and lighting, to trans- 
formers there is a dual-drive auxiliary generator set on each 
boat. By operating the auxiliaries from the main power plant, 
advantage is taken of the low water rate and economical steam 
conditions of the propulsion turbine. This turbine operates 
at a pressure of 300 Ib. gauge, 200 deg. F. superheat, and 
283 in. vacuum. The electrified auxiliaries include an aggre- 
gate of approximately 600 h.p. in electric motors on each 
boat, driving such machines as main circulating pumps, main 
boiler feed pumps, fresh-water circulating pumps, sanitary 

umps, bilge pumps, capstans, windlasses, winches, and so on. 
For use during long periods at port there is a 150-kW auxiliary 
turbine generator to supply power for operating lights and 
those auxiliaries which it will be necessary to keep in service 
on such occasions. The speed of propulsion is controlled by a 
combination of varying turbine speeds and varying resistance 
in the secondary circuits of the propulsion motors. The control 
devices, suitable instruments, &c., are mounted on a single- 
panel switchboard to be located in the engine room, There 
are also smaller switchboards for the auxiliary generator and 
distribution-system circuits. This application is of particular 
interest in Great Lakes shipping circles, as the first turbine- 
electric ship propulsion application in the United States was 
made on the Great Lakes, when two fire-boats for the city of 
Chicago were electrified. The train ferries are also the first of 
their kind. With the two new boats, the total number of 
turbine-electric craft on the Great Lakes will be six. In addi- 
tion to the two Chicago fire-boats, there are also two self- 
unloading cargo carriers owned by a shipping company. All 
these ships are fitted with turbine-electric drive. There are 
also four Diesel-electric boats on the Great Lakes, making the 
total number of electric ships in that service, including the 
train ferries, ten. 


A Powdered-fuel Driven Ship. 


The s.s. Berwindlea, built to the order of The Berwindmoor 
Steamship Co., Ltd., by Messrs. Blythswood Shipbuilding Co.., 
engined by Messrs. Rowan & Co., and with powdered-fuel 
equipment supplied by Messrs. Clarke, Chapman & Co., Ltd., 
arrived at Marseilles on August 22nd. The consulting engi- 
neers for the ship were Messrs. Esplen & Sons. She has 
special self-trimming bunkers, so arranged that coal may be fed 
direct to the pulverisers, without preliminary handling. This 
means a large reduction in labour. The ship is claimed to be 
the first to be built in Great Britain especially for, and fired 
entirely with, powdered fuel. The pulverising equipment con- 
sists of two resolutor pulverisers, ‘‘ Woodeson’s ”’ latest patent 
burners, and ring-main distribution. It may be remembered 
that the trials of the s.s. Berwindlea took place on the Clyde 
on August Ist and 2nd, during which everything worked in 
the most satisfactory manner, and there was no hitch of any 
kind. The efficiency and consumption were highly satis- 
factory. After the trials the ship was loaded with cargo and 
left for Marseilles on August 14th. During the passage a 
number of further trials were conducted, and a cable was 
sent from Marseilles stating that the powdered-fuel equipment 
had proved most satisfactory in all respects; the owners 
are highly delighted with the results obtained. We under- 
stand that the makers of the powdered-fuel installation will 
publish the latest figures relative to the ship’s performance as 
soon as they are to hand. 


New Refuse Destructor. 


The purchase of a refuse disposal and salvage plant is pro- 
posed bv the Dundee Corporation Cleansing Committee at a 


cost of £33,000. 
Educational. 


NORTHAMPTON PoLYTECHNIC INstTITUTE.—Evening classes and 
three scholarships in engineering. Principal, Mr. 8S. C. Laws, 
M (See our advertisement pages to-day.) 


Farm Tractor Prints Newspaper. 


Getting out a newspaper is always a highly technical and 
laborious affair, but the recent publication of the Tasmania 
Examiner by the use of two pieces of farm equipment vas 
an outstanding example of the universal newspaper code that 
“the paper must be printed.” 

_ Tasmania recently suffered one of the worst misfortures 
in its history, having been subjected to a terrible flood, which 
took a heavy toll of life and property. 

Since the interests of Tasmania’s people are naturally bound 
up in their island, it was vital that they should be kept 
informed of the extent of the flood disaster. As the flood 
extended means of communication were cut off, and messages 
had to be sent by courier. At the newspaper office itself 
work was carried on unceasingly through the long hours of 
mounting horror. Then the electric power failed. Current had 
to be drawn from an auxiliary power house, until the flood 
put that out of order too. The Examiner was then faced 
with a newspaper in type and no means of printing it. But 
resourceful editors conceived the idea of using a tractor t¢ 
drive the press, and a ‘“‘ Delco-Light”’ plant to provide 
additional power and electric light. The newspaper was 
printed. With the help of those two farm machines, an 
anxious people were given the news that was a vital need 
in Tasmania’s darkest hours. 
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World’s Largest Transformers. 


What are claimed to be the world’s largest transformers 
are to be used to transfer powér at the Pennsylvania Power 
and Light Company’s plant at Bushkill, Pa., to the Public 
Service Electric and Gas Company’s system in New Jersey, 

Fifty-six freight cars were necessary to carry the transformers 
and parts over the Erie Railroad. Each transformer is 35 it, 
high, weighs approximately 300 tons, and requires a floor spare 
of 22 ft. by 23 ft. More than three tank cars of oil, or 32,000 
gallons, will be required to fill each transformer. The trans- 
formers are rated at 220,000 volts, but were tested at 570,000 
volts, the highest test voltage ever applied, it is claimed, to a 
power transformer. The core and coils in each transformer 
contain 63 tons of laminations and 15 tons of copper 
windings. There are more than 32 miles of wire in the 
copper windings in each transformer. The winding capacity 
of the four transformers is sufficient to furnish power to illumi- 
nate 6,000,000 40-watt incandescent lamps. 


A New Metal. 


The development of a new metal known as “ Konel,”’ which 
is credited with being much stronger than other :netals at 
high temperatures, and which can he used extensively in the 
moving parts of internal-combustion engines and other 
extremely hot places, has been announced by officials of the 
Westinghouse Electric and Manufacturing Company. Origin- 
ally developed by the Westinghouse Research Laboratories 
as a substitute for platinum in the manufacture of filaments 
for radio tubes, the new metal was discovered to be harder to 
forge than steel, and to be very tough at high temperatures, 
at which most metals lose their strengths. The new metal was 
evolved by Dr. E. F. Lowry, a graduate of Ohio State 
University. As a substitute for platinum ‘ Konel ’’ already is 
saving, it is claimed, approximately $250,000 monthly in the 
manufacture of radio tubes. Platinum costs approxunately 
$180 per ounce, while the new substance costs only a few 
dollars a pound. The life of ‘‘ Konel’’ filaments is approxi- 
mately ten times longer than that of other filaments. Tubes 
with filaments made of the new metal are operated at 175 deg. 
less than tubes with platinum filaments, but with the same 
emission, thereby giving better reception results. 


The Institution of Electrical Engineers. 


Wire.ess Section Commitrre.—No nominations having been 
received from the general body of members of the section to 
fill the vacancies which will occur on the Committee on Sep- 
tember 30th next, those members nominated by the Committee 
are under the section’s rules elected. The Committee for 1929- 
1930 will therefore be :— ; 

Chairman: Captain C. E. Kennedy-Purvis, R.N.; the pre- 
sident, I.E.E.. (ex-officio); the chairman, I.E.E. Papers Com- 
mittee (ex-officio); a representative of the I.E.E. Council; a 
representative of the I.E.E. General Purposes Committee; 
Lieut.-Col. A. S. Angwin, D.S.0., M.C. (nominated by_ the 
Post Office); R. H. Barfield, M.Sc.; F. S. Barton, M.A., B.Sc. 
(nominated by the Air Ministry); F. W. Davey; A. J. Gill, 
B.Se.; J. Hollingworth, D.Sc., M.A.; Lieut.-Col. A. G. 
Lee, O.B.E., M.C., B.Sc.; Professor E. Mallett, D.Sc.; E. B. 
Moullin, M.A.; G. H. Nash, C.B.E.; L. C. Pocock; C. E. 
Rickard. O.B.E.; Commander J. A. Slee, C.B.E., R.N.; P. K. 
Turner; Major J. S. Yule, O.B.E., R.C.S. (nominated by the 
War Office). 


Irish Free State Electricity Board. 


A statement in the Irish Times indicates that Dr. Henry 
Kennedy, of the Irish Agricultural Organisation Society ; Mr. 
P. J. Egan, of Tullamore; and Mr. J. C. Foley, of Cork, have 
been re-elected as members of the Irish Free State Electrictiy 
Supply Board. 


Smokeless Fuel in the Home Fire. 


“Tt is desirable that the Government and local authorities 
should not only encourage the wide adoption of existing smoke- 
less fuels, such as gas and electricity, but should also, by 
educational methods, endeavour to secure the general use of 
smokeless fuels, such as those derived from low temperature 
carbonisation.” Dr. C. W. Hutt, Medical Officer of Health for 
Holborn, from whose annual report, just published, the above 
extract is quoted, points out that the Public Health (Smoke 
Abatement) Act, 1926, although an advance on previous legis- 
lation for dealing with the smoke nuisance, is by itself inade- 
quate to deal with the serious consequences to public health of 
atmospheric pollution, inasmuch as it deals solely with the 
emission of industrial smoke, whereas it is often the domestic 
fire which causes the trouble. In London, on an average, 
37,000 tons of coal are burnt daily in domestic fires, contri- 
buting largely to the pall of smoke over the Metropolis. 
‘* Atmospheric impurities,” he continues, “‘are undoubtedly 
responsible in a wide measure for pulmonary diseases and, 
indirectly, by reducing sunshine, for diseases peculiar to child- 
hood, notably rickets, as well as for a general lowering of the 
vitality. This deplorable state of affairs cannot be remedied 
until practical steps on a large scale are taken to deal with the 
all-important problem of domestic smoke. The general use | 
smokeless fuel in the home fires, as well as in industrial 
furnaces,” concludes Dr. Hutt, ‘‘ would prove a valuable and 
effective measure of lessening smoke and fog in town 
atmospheres.” 
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Our Personal Column. 


Electrical men are invited to enable us to keep readers of the “ Electrical Review ” 
posted concerning their movements. 


The general manager of the Electricity Department, Sydney, 
New South Wales, Mr. H. R. Forpes Mackay, expects to visit 
Great Britain, Europe, and probably America very shortly. 
His arrival in London is expected about October 2ist, and he 
may sail for America eight weeks later! His address whilst 
in Great Britain will be c/o Messrs. Preece, Cardew & Rider, 
§. Queen’s Anne’s Gate, Westminster, S.W.1. We refer in our 
“Business Notes ’’ to the object of Mr. Mackay’s tour. 


It is announced that Mr. H. E. Yersury, deputy manager 
and engineer of the Sheffield Corporation Electricity Supply 
Department, has been appointed chief totalisator engineer to 
Graham Amplion, Ltd. Mr. Yerbury has been with the Shef- 
field Corporation for twenty-nine years. 

Herr HerMann ‘ToONNEMACHER, director of the Siemens- 
Schuckert Works Co., of Berlin, has been awarded the degree 
of Honorary Doctor Engineer of the Technical High School 
of Hanover in recognition of his work in connection with 
the development of power generators. 

Mr. A. L. Keet, M.Eng., A.M.I.E.E., of the Northampton 
Electric Light & Power Co., has been appointed Deputy 
City Electrical Engineer to the Corporation of Exeter. 

We reproduce herewith a portrait of Dr. P. W. SorHMaN, an 
American electrical engineer who has been appointed chief 





Lafayette] 


[Dublin 


Dr. P. W. Sothman, 


Chief Engineer in the Development Section of the Shannon 
Scheme. 


engineer in the Development Section of the Irish Free State 
Shannon hydro-electric scheme. 


Otituary.—Mr. J. Jerrery.—We regret to learn of the death 
on August 6th, at his home at 10, Corona Road, Lee, S.E., 
of Mr. James Jeffery, of the India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd. Mr. Jeffery was born in 
une, 1854, and was educated at Victoria College, Jersey. 
Upon leaving school in April, 1870, he joined the staff of the 
Submarine Telegraph Co. at St. Heliers, Jersey, as a tele- 
graph clerk. After a little over two years’ experience in 
Signalling with the Morse and Hughes instruments over the 
company’s cables, he entered the service of the India Rubber, 
Gutta Percha ‘and Telegraph Works Co.,. Ltd., with which 
company he remained directly or indirectly until his death. 
In 1872 he was employed as assistant electrician on board 


the cable-ship Dacia during the laying of the cable from the 
Lizard to Bilbao. He then became senior clerk at the Lizard 
until 1874, when he was appointed to the charge, at Marseilles, 
of the Marseilles-Barcelona cable, and as such he made all 
the arrangements.for the opening of the cable route on 
April 1st, 1874. In 1876 he became senior superintendent of 
the Direct Spanish Telegraph Co., Ltd., and was transferred 
from Marseilles to the Lizard. In August, 1879, he again 
joined the Dacia on the cable expedition between Marseilles 
and Algiers. In 1880 he was in charge of the laying of a 
double underground cable line between the Lizard and Fal- 
mouth, a distance of over 17 miles. The cable was laid at 
an average depth of 3 ft. 6 in. In 1883 he was entrusted by 
his company with the laying of a similar cable between Las 
Arenas and Bilbao, some 7,178 n. miles. On July 30th of 
the same year he received a letter of very high appreciation 
for his services from the late Mr. Robert Kaye Gray, on 
the latter’s resignation of the position of consulting electrician 
to the Direct Spanish Telegraph Co., Ltd., and from that 
date onwards the late Mr. R. K. Gray was his personal friend. 
Mr. Jeffery was always very grateful for the very many 
kindnesses shown to him by Mr. Gray. In the same year 
(1883) he represented his company on board the cable-ship 
Retriever during the repairs to the Lizard-Bilbao cable in the 
Bay of Biscay. In August, 1883, he was appointed manager 
of the cable stations comprising the system of the Spanish 
National Submarine Telegraph Co., Ltd., and from 1886 to 
1888 he was also manager of the northern division of the 
West African Telegraph Co., which at that time consisted of 
the stations and cables at Bathurst, Bolama, Bissao, Conakry, 
and Sierra Leone. He was engaged either as an electrician 
or at the cable huts in the laying of the following cables :— 
Lizard-Bilbao, 1872; Marseilles-Barcelona, 1874; Marseilles- 
Algiers, 1879; Cadiz-Tenerife, Tenerife-Gran Canaria, Gran 
Canaria-Lanzarote, Tenerife-La Palmas, Tenerife-Senegal, 
these five all in 1883-1884. In 1896, 1903, and 1908 he was 
present as a representative of his company at the International 
Telegraph Congresses held at Budapest, London, and Lisbon. 
respectively. In 1922 a presentation was made to him by the 
India Rubber Co. on completion of 50 vears’ service with them. 
He was a director of the Dumfries Electricity Supply Co., 
Ltd., until 1922, and was chairman of the Ross Electric Light 
and Power Co., Ltd., up to the time of his death. He was 
also associated with other subsidiary companies of the India 
Rubber Co. 


Mr. Epwarp B. Crarr.—News was received last week from 
New York of the death, at the early age of 48 years, 
of Mr. Edward B. Craft, executive vice-president of the Bell 
Telephone Laboratories. Mr. Craft entered the Bell System 
service at the age of 21, and spent 27 years in the engineering 
development and research department of that organisation. 
During that comparatively short time he contributed greatly to 
the advancement of the communication art in practically all 
its branches. The inventions and improvements of design due 
to his ingenuity are too numerous to mention in detail; he had, 
in fact, to his credit over 70 patents in various phases of 
telephony and telegraphy. These ranged from the simple and 
efficient flat type telephone relay to complicated circuit designs 
in automatic telephony. Radio-telephony, more particularly as 
adapted to military and mercantile service, was one of his 
favourite interests. A pioneer paper on this subject, by Craft * 
and Colpitts, was read in 1919 before the American Institute 
of Electrical Engineers. The development of the apparatus, 
which made commercial trans-Atlantic telephony possible, was 
carried out under Mr. Craft’s direction. Mr. Craft also took 
a great interest in what might be called the ‘* by-products ”’ 
of the acoustical research carried out in the Bell laboratories. 
The ‘‘ Audiphone ”’ (aid to hearing), the electrical stethoscope, 
the improved soundbox and exponential horn now so common 
in modern gramophones, and the talking picture machine, are 
some of the many developments in which he took an initiating 
and active part. During the war Mr. Craft rose to the rank 
of major in the U.S. Signal Corps, and during 1918 he acted 
as technical adviser to the U.S. Navy. Mr. Craft was a Fellow 
of the American Institute of Electrical Engineers, as well as 
of the Institute of Radio Engineers. He was also one of the 
vice-chairmen in the National Research Council of America. 
In June, 1926, he was given an honorary degree of Doctor of 
Engineering by the Worcester Polytechnic Institute. A fertile 
imagination, an indomitable will, and an amazing capacity for 
work—such were the outstanding characteristics of a man who 
rose from the rank of an apprenticed engineer to a high 
executive position in the world’s greatest communication 
system. 

Mr. C. T. Hanna.—lThe death took place on August 14th of 
Mr. Charles Thomas Hanna, an engineer at the Rugby works 
of the British Thomson-Houston Co., Ltd., where he had been 
engaged for about 22 years. He was a native of Jamaica. 
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Mr. J. CarTMELL.—Mr. James Cartmell, for 25 years a 
popular member of the Blackpool tramways staff, passed away 
recently. At his funeral a floral tribute was sent by the Elec- 
tricity and Tramways Department. 


Mr. A. C. Hontis.—The death has taken place suddenly, 
at the age of 39 years, of Mr. Alfred Charles Hollis, of Erith, 
who had since 1922 been foreman of the ‘‘ Kalenite ’’ depart- 
ment at the works of Callender’s Cable and Construction 
Co., Ltd. He was apprenticed at Erith with Messrs. Vickers. 





AuGust 30, 1929. 


Mr. H. Scutasst.—The Times reports the death 
20th, at Territet, Switzerland, after much suffering wast 
borne, of Henry Schiassi, for over 34 years contract engineer 
to Callender’s Cable and Construction Co., Ltd., aged 82 
Wills.—The late Mr. CLaupe W. Hu, M.LE.E. &c., 
£2,502 gross and £1,173 net personalty. 1 
Mr. Matruew Bet, electrical engineer in the service of the 


West Bromwich Corporati left £2 
net personalty. Poration, left £2,723 gross and £1,173 











Financial Section. 


New Companies, Returns of Share Capital, Debenture Charges, Report : c 
’ Suiiiesd Uisediin, Geennaatian to Gee “p a Electrical Companies, 


New Companies 
Registered. 


Magneto and Battery Services, Ltd.—Private company. 
Registered August 23rd. Capital, £3,000 in £1 shares. Ob- 
jects :—To carry on business as agents for and distributors 
of Bosch magneios, dynamos and lighting sets, Exide batteries, 
&c. The first directors are:—P. C. Ainsworth, Westfield 
House, Westfield Drive, Gosforth, retired rolling mill manager ; 
R. C. Taylor, ‘‘ Sunnyholme,” Moor Crescent, Gosforth, mer- 
chant; W. D. H. Arthur, Drive Lodge, Gosforth, manager. 
Qualification of ordinary directors, £100. Secretary : 
W. D. H. Arthur. Registered office: 14, St. Mary’s Place, 
Newcastle-upon-Tyne. 

Stonchams (Hove), Ltd.—Private company. Registered 
August 23rd. Capital, £7,500 in £1 shares. Objects :—To 
acquire the business of a motor engineer now carried on by 
M. P. Stoneham at St. John’s Road and Western Road, beth 
in Hove, and to carry on the said business and that of me- 
chanical, electrical, wireless, aeroplane, seaplane, and general 
engineers, &c. The permanent directors are:—M. P. Stone- 
ham, 22, St. John’s Road, Hove, motor engineer; Mrs. | ae 
Stoneham, 22a, St. John’s Road, Hove. Qualification, £100. 
Solicitors: E. J. Neale & Watts, 3, New Road, Brighton. 


Portadyne Radio, Ltd.—Private company. Registered 
August 16th. Capital, £1,000 in £1 shares. Objects :—To 
adopt an agreement with R. B. Whittingham and E. C. 
Scott Smith, to acquire the trade mark ‘‘ Portadyne ”’ regis- 
tered in their names in respect of apparatus for use in wireless 
telegraphy and telephony, and to carry on the business of 
manufacturers of and dealers in wireless sets, apparatus, and 
accessories, electricians, mechanical engineers, &c. The first 
directors are:—R. B. Whittingham, 26, Warwick Road, 
Ealing, W.5, wireless engineer; E. C. S. Smith, 48, The 
Grove, Ealing, W.5, wireless engineer. Qualification, £100. 
Secretary: R. London, Portadyne Works, Chase Estate, Park 
Royal, W. Registered office: 41, The Broadway, Ealing, W.5. 


Electrical Engineers, Ltd.—Private company. Registered 
August 22nd. Capital, £2,500 in £1 shares. Objects :—To 
carry on the business of electrical contractors, &c._ The 
managing directors are :—H. Linzell, A.M.I.E.E., 18, Ende!l 
Street, W.C.; P. W. Welch, 139, Sutherland Avenue, Maida 
Vale, W.9. Qualification, 150 shares. Registered office: 18, 
Endell Street, W.C.2. 


Sound Recorders, Ltd.—Private company. Registered 
August 22nd. Capital, £4,000 in 3,000 7 per cent. preference 
shares of £1 each and 20,000 ordinary shares of 1s. each. Ob- 
jects :—To acquire from S. Cowner-Coles the benefit of certain 
existing inventions relating to the reproduction of sound, and 
to carry on the business of manufacturers of and dealers in 
radio and television sets and apparatus, gramophones, &c. 
The subscribers (each with one share) are :—Catherine S. Gill, 
56, Broughton Road, Thornton Heath, stenographer; Evalive 
Thomas, 64, Lancaster Road. S.E.27, solicitor’s clerk. The 
first directors are to be appointed by the subscribers. Solici- 
tors: Kenneth Brown, Baker, Baker, Essex House, Essex 
Street, W.C. 


Electric Resistance Furnace Co., Ltd.—Private company. 
Registered August 21st. Capital £5,000 in £1 shares. 
Objects :—To carry on business as indicated by the title. The 
subscribers (each with one share) are:—D. F. Campbell, St. 
Mary’s House, Weyhridge, engineer: W. S. Gifford, 231, 
Cromwell Mansions, §8.W., engineer. The first directors are 
not named. Registered office: 17, Victoria Street, S.W.1. 


Hayes Engineering Co., Ltd. (241,928)—Private company. 
Registered August 2th. Capital, £100 in £1 shares. Objects: 
To carry on the business of constructors, builders, erectors, 
suppliers, repairers, and hirers of electric, hydraulic, steam, 
gas, oil, petrol or other machinery, electrical, mechanical, 


hydraulic engineers, &c. The subscribers are :—H. A 

a Goswell Road, E.C.1, leather goods senaiadinte: mein 
arnett, St. Anne’s, High Road, Hayes, Middlesex, electrical 

engineer. H. A. Garnett is first director and secretary. Regis- 

tered office: St. Anne’s, High Road, Hayes, Middlesex, 








Official Returns of 


Electrical Companies. 


British Di-Electric Co., Ltd—E. R. Wyer, 57, O 
House, Copthall Avenue, E.C., ceased t yer, 57, Copthall 
manager on August 13th, 1929, ceased to act as receiver and 


Bayliss, March & Newey, Ltd.—W. F. Bridgwat é 
— —s Birmingham, Was appointed pons omg 
anager on Augus th, 1929, under power ai i 
debenture dated December 14th, 1928. ° , 


New Union Electric Co., Ltd—H. A. Leach, Wind 
House, Victoria Street, §.W.1, ceased to , Windsor 
manager on July 2th, 1929. , ceased to act as receiver or 


Cecil Hodges & Co., Ltd.—R. F. Frazer, 28, The Broadway 
Pesigge ‘anaes ceased to act as receiver or manager on July 

Electrastorage, Ltd.—Particulars filed of £500 debentures 
authorised July 23rd, 1929, charged on the company’s under- 
taking and property, present and future, including uncalled 
capital, the whole amount being now issued. 


Tungsten Manufacturing Co., Ltd.—Particulars filed of 
£10,000 debentures authorised June 4th, 1929, snl po the 
company’s undertaking and property, present and future, in- 
cluding uncalled capital, the amount of the present issue being 
‘ ween P -_ gm gery Supply Co., Ltd.—Satis 
action in full on July 11th, 1929, of mort deb d 
January 13th, 1915, securing £350. ancients 


Solidite and Synthetic Mouldings, Ltd.—Land Registration 
Charge on Albion Works, &c., North Street, Clapham, dated 
July 31st, 1929, to secure all moneys due or to become due 
from the company to the Midland Bank, Ltd. 


Leatherhead and District Electricity Co., Ltd.—Issue on 
June 28th, 1929, of £9,800 debentures, part of a series already 
registered. 


John Kirkaldy, Ltd.—Mortgage dated August 12th, 1929, to 
secure £2,750, charged on land and houses, &c., in The 
Avenue, Burnt Mill, Essex. Holders: Lt.-Col. J. T. 
Sen, Stanton House, Stanton St. John, Oxon., and 
others. 


Atlas Carbon and Battery Co., Ltd.—Satisfaction to the 
extent of £600 on December 6th, 1909, and to the extent of 
£2,400 on June 3rd, 1929, of debentures dated June 6th, 1900, 
securing £3,000. 

Thor Lamps and Supplies, Ltd.—Capital, £4,000 in 4l 
shares. Return dated April 3rd, 1929. 2,250 shares taken up 
and fully paid. Mortgages and charges, nil. 


Electromobile Engineering Co, (West Bromwich), Ltd.— 
Capital, £2,000 in £1 shares. Return dated December 3lst, 
1928 (filed March 27th, 1929). 482 shares taken up. £482 
paid. Mortgages and charges, nil. 

Armature and Engineering Co., Ltd.—Capital, £1,000 m 
£1 shares. Return dated January 10th, 1929 (filed April 8th). 
800 shares taken up. £750 paid, £1 on 600 shares and 15s. on 
200 shares. Mortgages and charges, nil. 
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County of Durham Electrical Power Distribution, Ltd.— 
Capital, £535,000 in £1 shares. Return dated April 3rd, 1929. 
All shares taken up and fully paid. Mortgages and charges, 


£250,000. 

British General Redio Co, (Retail), Ltd.—Capital, £200 
in Is. shares. Return dated December 31st, 1928 (filed April 
19th, 1929). 3,800 shares taken up. £165 paid on 3,300 shares. 
£9 considered as paid on 500 shares. Mortgages and charges, 


Northwoed Electric Light and Power Co., Ltd.—Capital, 
£60,000 in £1 shares (15, preference and 45,000 ordinary). 
Return dated May 8th, 1929. 6,880 preference and 82,307 
ordinary shares taken up. £34,962 paid on 28,082 ordinary 
and 6,880 preference shares. £4,225 considered as paid on 
4,995 ordinary shares. Mortgages and charges, £30,000. 


Peterborough Electric Traction Co., Ltd.—Capital, £60,000 
in £1 shares (30,000 preference and 30,000 ordinary). Return 
dated March 26th, 1929. 22,000 preference and 30,000 ordinary 
shares taken up. £52,000 paid. Mortgages and charges, 
£21,000 

“M.K.” Electric, Ltd.—Capital, £2,000 in £1 shares. Re- 
turn dated July 3rd, 1929. 2,000 shares taken up. £768 paid 
on 768 shares. £1,232 considered as paid on 1,232 shares. 
Mortgages and charges, £6,600. 


Kirkby Stephen Electric Light & Power Co., Ltd.— 
Capital, £1,200 in 110 preference shares of £10 and 100 ordinary 
shares of £1 each. Return dated March 27th, 1929. All shares 
taken up. £1,000 paid on 100 preference shares. £200 con- 
sidered as paid on 10 preference and 100 ordinary shares. 
Mortgages and charges, nil. 

Petersfield Electric Light & Power Co., Ltd.—Capital, 
£2,000 in £1 shares (13,500 ordinary and 6,500 preference 
shares). Return dated June 26th, 1929. 9,086 ordinary and 
3,918 preference shares issued and fully paid up. Mortgages 
and charges, nil. 


** K.N,”’ Electrical Products, Ltd.—Debenture dated. August 
10th, 1929, to secure £1,000, charged on the company’s pro- 
perty and assets, present and future, including uncalled capital. 
Holder: P. Ferguson, The Garth, Grange Road, Highgate, 
N.6. 


Basson Electrical Co., Ltd.—Capital, £500 in £1 shares (100 
preference and 400 ordinary shares). Return dated December 
alst, 1928 (filed July 12th, 1929). 202 ordinary shares issued 
and fully paid up. Mortgages and charges, nil. 


County of London Electric Supply Co., Ltd.—Capital, 
£13,000,000 in £1 shares (5,500,000 6 per cent. cumulative pre- 
ference and 6,500,000 ordinary shares). Return dated April 
80th, 1929. 3,321,517 preference and 3,103,334 ordinary shares 
taken up. £4,449,220 paid on 3,225,000 preference and 1,224,220 
ordinary shares. £1,975,631 considered as paid on 96,517 pre- 
aoe and 1,879,114 ordinary shares. Mortgages and charges : 

Wycombe (Borough) Electric Light & Power Co., Ltd.— 
Capital, £200,000 in £1 shares (175,000 ordinary and 25,000 
preference shares). Return dated April 23rd, 1929. 125,000 
ordinary and 15,000 preference shares taken up. £122,000 paid 
on 107,000 ordinary and 15,000 preference shares. £18,000 con- 
sidered as paid on 18,000 ordinary shares. Mortgages and 
charges: £40,000. 

Lymington Electric Light & Power Co., Ltd.—Capital, 

000 in £5 shares (4, ordinary and 1,400 preference 

shares). Return dated April 17th, 1929. 4,600 ordinary and 
1,285 preference shares taken up and fully paid. Mortgages 
and charges: £9,000. 

Contraflo Engineering Co., Ltd.—Capital, £43,725 in 16s. 6d. 
shares. Return dated June 6th, 1929. All shares taken up 
and fully paid up. Mortgages and charges, nil. 


Herd & Snowden, Ltd.—Capital, £500. Return dated 
January 10th, 1929 (filed May 28rd, 1929). 261 shares taken up. 
il paid. Mortgages and charges, nil. 








City Notes. 


Electro Trust, Ltd. 


The annual meeting of this company was held on August 23rd, 
the Hon. J. M. Balfour (chairman) presiding. In presenting 
the report and accounts, the chairman referred to the effects 
of the Electricity Supply Act, 1926, and said that a wholesale 
Mcrease in the use of electricity could only be expected when 
a really cheap supply was generally available, and the process 
of reorganisation and nationalisation now on foot would have 
to continue for some years before this could be achieved. During 
the year under review the company had enjoyed its fair share 
of the profits, and it was hoped that, with the use of electricity 
extending throughout Europe almost as rapidly as it was in 

erica, opportunities for participation in developments 
ao, a be infrequent. The report and accounts were 
opted. 
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Stock Exchange Notices. 


Application has been made to the Committee to allow the 
following to be officially quoted :— 

Postal Telegraph and Cable Corporation—£1,244,175 6s. col- 
lateral trust debenture stock; and $2,108,394 twenty-five- 
year five per cent. collateral trust gold bonds. 

Dealings in the following have been allowed by the Com- 
mittee under Rule 159 :— 

Underground Electric Railways Co. of London, Ltd.—12,108 
ordinary shares of £1 each, fully paid, Nos. 7,207,974 to 
7,219,181. h 

Clyde Valley Electrical Power Co. 


An interim dividend of 3 per cent., actual, less tax, on the 
ordinary share capital issued prior to 1929 of £1,200,000 has 
been declared. No interim dividend will be paid on the new 
ordinary share capital of £900,000 issued in April last, but this 
will be adjusted on payment of the final dividend for the year. 


William Beardmore & Co., Ltd. 


At a special meeting on August 2ist the preference share- 
holders approved the scheme for the reorganisation of the com- 
pany’s capital. As there was not a quorum, the meeting 
of holders of the company’s first mortgage debentures was 
adjourned for a fortnight. 


Ebonite Container Co., Ltd. 


The directors have declared a dividend at the rate of 10 per 
cent. per annum for the six months ended June 30th. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. 
The directors have announced an interim dividend of 2} per 
cent. on the ordinary shares, payable on September 30th. 
Shawinigan Water and Power Co. 


A dividend of $0.5 per share on the common shares for the 
quarter ending September 30th has been declared. 





Stocks and Shares. 


TUESDAY EVENING. 


Wirt August coming to an end on Saturday of this week, the 
Stock Exchange markets begin to look forward to an increase 
in the volume of general business. The month has yielded 
several spectacular rises in stocks and shares. It is interesting 
to look back over the past few weeks—if only as an exercise in 
the philosophy that forbids a man to job backwards. But some 
folks there are who have paid all their holiday and a few 
other expenses out of these fluctuations in prices :— 


Stock or Share. Aug. Ist. Aug. 27th. Rise. 
American Telephone & Telegraph ... 275 310 35 
Brazilian Traction e ae a. ae 71 10 
Canadian General Electric... .-. 256 400 145 
International Telephone & Telegraph 111} 148} 37 
Mexican Light and Power ... i 1024 74 
Montreal Light and Power ... se See 1484 274 


America and Money. 


The fact that all the six examples we have set out are con- 
cerned with American interests is the more surprising in view 
of the monetary stringency which developed into a rise in the 
New York Bank Rate, to adopt the name usually applied to 
the rate of re-discount fixed by the Federal Bank. If the 
American banking houses hoped they would check speculation 
by putting up the Rate, they must be disappointed—we will not 
say surprised—at the failure of the intention. The effect was 
felt more over here than in the United States, and it was 
emphasised by the heavy withdrawals of gold, by France, from 
the Bank of England. The August prices of stocks and shares 
in our lists, being mainly confined to investments, have been 
dull on the whole; the Anglo-American group, as the above 
table illustrates, has gone substantially better. 


Electricity Supply. 


The feature of the past week amongst the shares in the 
electricity supply group is a rise of several shillings in the price 
of Folkestone Electric. The price improved to 53s. 6d. upon 
rumours that the acquisition of the company is contemplated by 
one of the groups that have been obtaining control of various 
electric light undertakings. The report led to a marked activity 
in the shares, which are, as a rule, but seldom dealt in. Re- 
action setting in reduced the price to 50s. 94. Bournemouth 
and Poole have gained a further 1/16, at 68s. 9d., but County 
of London, which usually move alongside, fell back to 28. 
South Londons strengthened to 26s. 6d. Scottish Power are 
1s. up at 31s., and the new shares, at 1s. 9d. premium, have also 
improved. This is because the latter are now, for the most 
part, in the hands of permanent investors. Northamptons 
have advanced to 50s. 94.; Egham and Staines are dull at 
36s. 6d., the new shares being 35s. 6d. 


Home Railway Rally. 


Considerable recovery in the Home Railway market is another 
conspicuous feature in our lists. The rise started with a gain of 
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several points in Metropolitan consolidated stock ; and the steam 
stocks joined in with alaerity. Traffics are on the mend. The 
railway companies have apparently taken the measure of road 
competition. The “ ordinary person ’’ complains that motoring 
is becoming spoilt by its very popularity, and that railway 
travelling is now the more comfortable means of transit. 
These are some of the causes assigned to explain the recovery 
in Home Railway takings. The stocks are, at any rate, in 
favour once more. The gain of 44 points in Metropolitans is 
beaten by an advance of 6 in Underground Electric incomes. 
The £1 shares are ls. 6d. better at 24s. British Electric 
Traction deferred lost 50, going back to 1,650. 


Gilt-Edged Stocks. 


Meanwhile the available amount of gilt-edged stocks is 
little affected by the fears that September 5th may bring a 
rise in the Bank of England Rate. Of the stocks eligible for 
Trustee investment in the Underground group, there are on 
offer £1,000 to £2,000 of the 4 per cent. debentures in the 
Central London, City and South London, and London Electric 
Railways. The prices asked are about 78, at which the yield 
on the money is a trifle under 53 per cent., while on £500 
Metropolitan 34 per cent. debenture stock, obtainable at 684, 
the return is £5 3s. per cent. Of the District Railway prior- 
charge issues outside the Trustee list, there are £1,500 3 per 
cent. rent-charge at 574; £2,000 6 per cent. debenture at 1144; 
£500 of the 1903-5 4 per cent. debenture; and £500 of the 4 per 


cent. power house rent-charge, both at 753. On all of these, _ 


the income is 53 per cent. on the money. About £5,000 Dis- 
trict 44 per cent. first preference can be bought at 793, this 
affording £5 13s. per cent. on the money. 


Weakness in Cables and Wireless. 


Cables and Wireless stocks, after their slight rally last week, 
have relapsed into a condition of dull depression. The 5} per 
cent. preference manages to retain its position at 95, but the 
two ordinary stocks are both lower, and the market in them 
is heavy. New York lends none of the aid which holders of 
the ‘‘B”’ stock hoped would be forthcoming, and the price, 
which ranged between 72 and 99 within the first week of 
dealings, is back to the same level as that from which it 
started. Taking the prices of the three stocks, and resolving 
them into the equivalents for the three cable issues from 
which they sprang, it will be found that the relative quota- 
tions are 263 for Eastern Telegraph ordinary, and 26} for East- 
ern Extension and Western Telegraph shares. Globe Telegraph 
and Trust ordinary remain dull at 244. The company’s 6 per 
cent. preference stand at 11, and if they can be bought at 
that price, they make a well-secured investment, paying 54 
per cent. on the money. 


Substantial Rises in Dollar Stocks. 


What renders the weakness of Cables and Wireless stocks the 
more noticeable is the remarkable strength exhibited by the 
telephone and telegraph stocks of the United States com- 
panies. As indicated in the first paragraph of these notes, 
substantial rises have occurred during August in American and 
in International ‘‘ Tel. & Tel.’’ On the week, the former 
shares are 11 up at 310; Internationals have put on 25, at 148. 
Amongst other big movements may be mentioned a rise of 45 
points, in two days, secured by Canadian General Electrics, 
taking these to 400. Montreal Light & Power, at 148, has 
doubled its last week’s advance. Shawinigan Water, at 111, is 
7 points higher, and Power Corporation of Canada is up to 
142. Of the Mexican issues, the Light & Power common shows 
up best with a rise of 24 to 102}. Buyers of American utilities 
are not to be deterred from their bullishness by a one per cent. 
rise in the New York Bank Rate. 


Brazilian Tractions and Hydro-Electrics. 


Brazilian Tractions have undergone some slight diminution 
of popularity by reason of the uncertainty felt in regard to 
Brazilian securities as a whole. The fluctuations in the milreis 
have been held out as a hint for the need of caution. Never- 
theless, the believers in the company are as confident as ever 
of the possibilities attaching ‘to their property; more especially 
in connection with its telephone interests. Hydro-Electrics, at 
77%, are 2 points higher: this time last year the price was 33. 
International Holdings, by the way, stood at 123 twelve months 
ago, and now the price is 138. Atlas Light & Power hardened 
to 29s. on the hopes that the forthcoming meeting will shed 
favourable illumination upon the break-up value of the shares, 
in regard to which there are current various fanciful estimates. 


Equipment and Manufacturing. 


Associated Electrical Industries are easier at 23, and General 
Electrics dipped to 57s. 6d. The American buyers, lately in such 
evidence, appear to have switched on to other shares, and 
speculation on this side is comparatively negligible both in 
Associateds and in Generals. Enfield Cable ordinary are a good 
market, with } rise to 4}, on statements that the company 
is doing exceedingly well. Henleys are $ down at 6}. British 
Aluminium improved upon their last week’s advance with a 
further rise to 50s. 9d. India-Rubber shares have weakened 
to 12s. 6d. Vickers rose to 10s. 8d., upon introduction of the 
shares to the Wall Street Kerb market, but the price slid back 
to 9s. 9d. for lack of any sustained interest. Iron and steel 
shares are, generally speaking, disposed to go better. The 
— market is as idle as a painted ship upon a painted 

an. 
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Share List of Electrical Companies, 





Home ELEOTRIcITY COMPANIES. 


Approx. 
Dividend. Price Rise 


Aug. 27 or Yield 


v4 
° 
B 


£ 1927. 1928, 1929. fall pe, 
Bournemouth and Poole > ee 2s 68/9xd +4 449 
Brompton Ordinary ... 1 8 88h ~— 26 /- _ 678 
Charing Cross Ordinary 1 8 8 26/- =_ 578 
do. do. 44% Pret. 1 4 4 #6 — 5 210 
Chelsea ... den i 1 8 8f 25/6 - 5 910 
City of London ascnue taste 1 10 410 88/3 - 446 
do. do. 6%Pref.... 1 6 6 23/- - 544 
Clyde Valley as 1 ~ 8 96/8 - a hae 
County of London ... sit 1 % 10 55/- —l/- 819 9 
do. do, 6% Pret.... 1 6 6 23/- - 544 
Edmundson’s 7% Pref. 1 7 7 24/- - 516 8 
Elec. Supply Corporation ... : @ 2 53/3 ~ 428 
Kensington Ordinary 1 & 8 26/- - 578 
Lancs, Light and Power ... 1 %& “TT 28/- - 679 
London Electric . 1 8 9 28/- - 600 
Metropolitan ... fie 1 9 9 43/9 aa 421 
do. 44% Pret. 1 4 #4 #176 = — 5 210 
Midland Counties 1 6h 6hsB/- 816 6 
Mid. Elec. Power as 1 6 8 876 — 454 
Newcastle.on-Tyne Ordinary 1 6 6 | 490 
do. 1% Pret. 1 7 7 26/- _— 578 
Notting Hill 6% Pref. 10 6 6 ll a 691 
North Met, Elec. 6% Pref. ... 1 6 6 23/- — 544 
St. James’ and Pall Mall . 1 8 8 26/6 os 658 
Scottish Power 1 8 8 81/- +1/- 638 
South London... 1 8 8 26/6 +1 668 
Urban Ordinary - 1 7 — 37/- _ “ana 
Westminster Ordinary ile pre 1 8t 8t 25/6 - 5 910 
Whitehall Elec, Invst. 74% Pref.... 1 m T% O- — 6 00 
Yorkshire Elec, ie “ame eae 1 8 8 86/- - 490 
Home RaAlI_“s, 
Central London Ord. Assented ... Stock 4 4 72 - 6li 1 
Metropolitan ... ©... 0 see 8 88 = 604 +44 «(5 16 B 
do. District eee coe ” 4 5 724 - 618 0 
Underground Electric oe a & 5 7 24/- +146 516 8 
do. do. Income... Bonds 6 6 +6 6 86 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref. -. Btock 6 6 103 —_- 516 6 
do. . Fae 1h (48 _ 646 
Automatic Telephone ee oe a) | - 660 
Cables & Wireless 54 Pref. ... - Stock — — 95 - 515 9 
ns cone. =. yp = = see wee 
do. B a ee oe 72 a 
Globe Tel.andT.Ord. .. .. 10 10 10 24% #— ‘418 
do. do. Pref. _ a a 6 6 11 — 5691 
Great Northern Tel. «~« - BS HH & _ 518 0 
Indo-European ‘i ee ov ee 4S 474 _ 6 6 8 
Marconi-Marine oe oe 2 ae a ag 3 629 
Oriental Telephone Ord, .. .. 1 2 128 8 _ on ae 
HOME AND FOREIGN TRams, &c, 
Anglo-Arg. Trams First Pref. ... 5 5a OBR 8% = 800 
do. do. 2nd Pref... 5 6 6 Bre — 814 6 
do. do. 5% Deb. ... Stock 5 5 7144 _ 614 8 
British Electric Traction Def. Ord, ” 5 5 1650 —50 ooo one 
do. do. Pref, Ord. ” 8 8 128 _ 660 
Brazil Traction eve a“ -. 100 7 8 71 —24 216 4 
Brit. Columbia Elec. Rly. Pce, ... Stock 65 5 914 _ 56 510 
London & Sub. Trac.5% Pref. .. 1 Nil Nil  10/- - an 
London United Tram Deb, «. Stock 4 i 57 — 704 
Mexico Trams, 6% Bonds... ... — 6 5 15 _ 619 9 
Mexican Light Common ... «. 100 Nil Nil 1024 1‘ « we 
do. 7% Pref. ... om -- 100 7 7 814 - 8 11 10 
do. 1st Bonds “ “= 5 5 18 = 682 
Yorkshire (West Riding) .. ... 1 Nil Nil 6/- - aor 
MANUFACTURING COMPANIES, 

Assoc. Elec. Ord... pan eco a 
Babcock & Wilcox ... i 1b 15 di, ** “ 1 } 
British Aluminium Ord, ... on 1 10 10 50/- +9d- *818 9 
British Elec. Transformer Pref, ... 1 7 18 _— 968 
British Insulated Ord. ose ose 1 15 15 8 _ 400 
Brush Ord. pub oss . Stock 10 10 181 = 712 8 
Callenders NORE ge sé. S&S ~ 400 
do. 64% Pref. ooo « 1 64 o — 640 
Crompton Parkinson Ord.... ...  5)- | — 22/6 *- « & 
0. Pref. veo ese 1 — 25/- _ 626 
Edison-Swan Ist Pref. a 7% Th 24/6 - 714 
do. 5% Deb. - wo Sock 5 844 _ 518 4 
Electric Construction ee aa 1 Th 5h 15/- -_ 71668 
Enfield CableOrd. .. 1. 1. 1 20 a ee 2 
English Electric ese 1 Nil Nil 6/3 _ - = 
do. do. Pref. 1 8 Nil 7/6 cco ane 
Gen. Elec. Pref bad > ae a 64 = 24/- ~ 684 
do. Ord, ° - 1 10 10 2 —ts 8 96 
Henley... zs ~!) 80 «66 = 4u44 
do. 44% Pref. <o 5 44 44 d - 660 
India-Rubber ...__... - 1 Nil Nil 19/6 —Te ee 
Johnson & Phillips ... — ol — 2 _ 600 
Siemens Ord. ...... - ££ © 8 OO — 5 00 
Telegraph Construction 122 #10 #10 8 — 6432 


* Dividends paid free of Income Tax, 
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The British Association.—II. 


A general account of the meeting of the British Association for the 
Advancement of Science at Cape Town, South Africa. 


By OUR SPECIAL COMMISSIONER. 


leigh delivered his Presidential Address on 

** Some Problems of Cosmical Physics.’’ It was a 
very suitable subject for South Africa, since the gather- 
ing was notable by the number of distinguished astrono- 
mers attending the meetings, and because South Africa, 
by reason of the wonderful clearness of its atmosphere, 
offers an unrivalled field for astronomical observations. 
He referred to the work of Sir David Gill, who was His 
Majesty’s Astronomer in 1905, when the British Asso- 
ciation previously visited South Africa, and who was 
the life and soul of the organisation on that occasion. 
The chief part of his address dealt with unexplained 
lines in the spectra of nebulz and of the aurora. The 
aurora is explained by Stérmer as due to localised 
streams of electrically charged particles emitted by the 
sun. The aurora is always associated with magnetic 
storms, and the advantage of this theory is that it allows 
the solar action to be emitted in a highly specialised 
direction, thus accounting for the sudden commence- 
ment of magnetic storms all over the globe and their 
tendency to recur after the 27 days of a solar rotation 
have passed, and further, that by the earth’s magnetic 
field, the action cannot be got round to the right side 
of the earth. The theory, in its simple form, requires 
a good deal of ‘‘ patching,’’ and the search for direc’ 
evidence is not, at first sight, very hopeful. Not long 
ago a suggestion was made by Stérmer that wireless 
echoes of long delay might be explained by the action of 
some such stream. Echoes have been found by Stérmer 
and Hals at long intervals, up to as much as 15 seconds. 
(In some later work, echoes, delayed as much as4minutes 
20 seconds, have been observed corresponding to a path 
length of 78,000,000 kilometres. This observation, if 
correct, confirms the consideration that the long 
delayed echoes are not due to propagation within the 
earth’s atmosphere, but are caused by ionisation bonds 
located outside the space where the earth’s magnetic 
field exerts an influence on their direction). Although 
the boldness of this idea is staggering, it is difficult to 
suggest an alternative view. Reference was also made 
to the observations of T. L. Eckersley on the occurrence 
of ‘‘ whistlers ’’ at regular intervals of 3.8 seconds, 
each more drawn out than the previous one. The musi- 
cal notes are regarded as due to the spreading action 
of a dispersive medium on an electrical impulse. It is 
only at times of magnetic storm that these phenomena 
are frequent. Another interesting speculation was the 
possibility of the unknown element of high atomic 
weight. In the known radioactive element we have 
instances of unstable forms of matter. Those who 
temember the early development of radioactivity recall 
the argument used by Rutherford to prove that radium 
must have originated on the earth, before the fact was 
directly proved that it was being generated there. Ra- 
dium is generated from a parent body of higher atomic 
Weight, 7.¢., uranium, and it is possible that uranium 
itself is being generated in the sun from bodies of still 
higher atomic weight. Lord Rayleigh suggested that at 
present it was idle to appeal to the evolutionary doc- 
trine to prove that the elements were being evolved 
from the simple to the complex, rather than from com- 
plex to simple, since even in organic evolution, 
degeneration of organisms sometimes occurred. ‘‘ Pure 
Science advances to the attack of fresh territory at an 
ever accelerating rate, but there is no fear that our 
successors will complain that we have left them no more 
worlds to conquer.” The President of the Association, 
Sir Thomas Holland, supported the vote of thanks for 


[ Section A on Wednesday, July 24th, Lord Ray- 


the address, and said that he thought that the field for 
speculation was more open than it had ever been. Later 
Dr. R. H. Fowler read an interesting theoretical 
paper on thermionic emission and showed that the wave 
theory of the electron, and the explanation of its beha- 
viour in terms of wave mechanics, offered a satisfactory 
solution of the increased emission from hot surfaces, 
if the effect of the impurity was to diminish the poten- 
tial energy needed by an electron to penetrate the sur- 
face layer. Prof McLennan hoped that the author 
would apply his methods to explain the super-conduc- 
tivity of metals, like lead, at very low temperatures. 

In the evening the delegates attended a reception given 
by the Mayor and Corporation at the City Hall. This 
was attended by the Governor-General and Princess 
Alice, and by a very large number of the members of the 
Association. There must have been nearly 4,000 people 
present, and it was said that the function was one of the 
most successful that had been held since the visit of the 
Prince of Wales. Someone compared the movement of 
the dancers to the ‘‘ Brownian movements,’’ since there 
was no conscious volition ! 

The Association resumed its sectional meetings 
on Thursday with renewed vigour, the attendance 
at Section G being most encouraging. There were 
seldom less than 30 members present, and the dis- 
cussions were of real value, especially to South African 
members. For this result the Section has to thank 
Prof. Duncan McMillan, the local secretary, as much 
as any other single individual, for he sent a personal 
invitation to over 100 engineers in Cape Town to attend 
the meetings. The morning opened with a paper by 
Lt.-Col. Philip Johnson on ‘‘ Transport Costs in Road- 
Jess Countries and the Possibilities of Mechanisation.’’ 
This paper was read by the Recorder, Mr. J. S. Wicken 
The most important suggestion in the paper was the in- 
troduction of a roadless train with a carrying capacity 
of about 100 tons ; the tractor was to weigh about 25 tons 
and to be equipped with a Diesel engine of 300-400 h.p., 
mounted on caterpillar tracks of special design, to give 
the adhesion necessary for the drawbar pull required. 
The most important feature of the design was the use 
of a novel principle of construction consisting in the 
use of rubber in compression, instead of the pin joint. 
The maximum pressure on the ground with this arrange- 
ment was designed for 12 Ib. per sq. in., which several 
speakers stated was the maximum pressure exerted by 
a camel’s foot. The estimated cost of transport with 
this arrangement is 2d. to 24d. per ton mile. In the dis- 
cussion emphasis was laid by Prof. McMillan on the 
advantage of replacing the pin joint in the caterpillar 
track by the new rubber grip, but the general consensus 
of opinion was that the unit was too large for most 
practical purposes. Mr. Cazelet, a representative of the 
farming industry in the Transvaal, expressed the hope 
that members attending the Association might give 

evidence before the Commission now sitting in Pretoria 
on the effect of road transport on railways. He gave 
the following figures for the cost of transport of a 60-Ib. 
box per mile: 0.98d. with a 1}-ton motor lorry, 1.25d. 
with an ox team, and 1.69d. for trailers driven by a 
2-ton tractor. The opinion expressed by those most 
fully acquainted with South African conditions seemed 
in favour of a unit of from 1 ton to 1} tons as the 
most convenient for collecting and distributing produce, 
and that tractors should have wide tires to prevent 
excessive road damage. Two papers were then read by 
Dr C. A. von Abo, M.A., B.Sc., on the mechanical and 
electrical problems that had been encountered on the 
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South African railways, especially in connection with 
the electrified main line in Natal. One of these was the 
splitting of the rails by the electric trains at a point 
just above the bottom flange, which was traced to a 
sliding of the train from side to side. This was over- 
come by the use of check rails on curves, and by making 
the articulation between the cars more flexible. The 
rails used in this section are 85 lb. per yard, and the 
maximum axle load is limited to 18 tons. In the origi- 
nal design the steel masts used for supporting the over- 
head line were bonded electrically to the return rails. 
In some sections, especially those running through damp 
ground, considerable electrolysis was experienced at 
the bases of the towers. This was overcome by debond- 
ing, which in turn led to a considerable increase in 
rail potential above earth, from 30 volts to 100 
volts maximum. In order to prevent excessive pres- 
sure rise, a protective device was used in which the 
base of the tower and the rail were connected to two 
disks, respectively, separated by thin paper. One disk 
was connected to the rail and the other to the mast. In 
the event of an excessive rise in rail pressure to 200 or 
300 volts these break down and current flows through 
them to the rail return system. The welding action is 
assisted by turning the disk contact faces. A spark gap 
device is now fitted to every mast. Lightning presents 
very serious difficulties at certain times of the year. 
Several forms of lightning arrestor were tried, but were 
not found very effective. The best protection was ob. 
tained by the use of quick break circuit-breakers 
between sections.* The track was sectioned by instal- 
ling two high speed breakers at each sub-siation, one to 
cut out the northern and the other the southern 3,000 
volt equipment. If a line or locomotive fault occurred, 
say, at Chievely (Lydall), the track equipment over 
the Frére Colenso section would be isolated by the 
opening of the Colenso south and the Frére north 
breakers. The high speed breakers have proved so effec- 
tive that it was proposed to eliminate all lightning 
arrestors installed at intermediate track switch houses. 
One arrestor was, however, maintained at each track 
circuit breaker. Due to the sudden opening of a cir- 
cuit carrying a heavy current, an inductive kick was 
manifested on the sub-station side of the circuit breaker. 
To obviate this one of the redundant lightning arrestors 
was connected to the sub-station side of each breaker, 
with satisfactory results. The conclusion reached by 
Dr. von Abo was that successful operation of the electri- 
fied line during the lightning season would have been 
impossible without the high speed circuit breaker. In 
the discussion, Prof. Marchant asked whether electro- 
lytic action at the bases of the towers was affected by 
the character of the soil, and referred to the practice 
now adopted by the North Wales Power Co. of aban- 
doning the use of lightning arrestors and specially pro- 
tecting the end turn of the high-tension transformer 
windings. Prof. Howe suggested that the use of oil 
circuit-breakers on a d.c. system was undesirable. Dr. 
von Abo, in reply, stated that electrolysis was always 
worse on damp sections of the line, and that the 
oil circuit-breakers had operated quite successfully 
wherever they had been tried. 

On Thursday evening, Sir Ernest Rutherford gave a 
lecture, presided over by Dr. J. H. Hofmeyr, on the 
structure of the atom. The large hall of the Technical 
College was crowded to the doors, and the lecture was 
broadcast. He gave a new method of visualising the 
number of molecules in a cubic centimetre. It would 
take the whole population of the world, counting one 
a second, 10,000 years to reach the number. He spoke 
of mass and energy as equivalent terms. If energy is 
given to a particle its mass increases and vice versa. 
The main constituent of the nucleus of most of the 
heavier elements is the helium element, and helium 
therefore can be produced from them if the nuclei are 
successfully bombarded by a particles. He referred at 





*“* South African Railway Electrification,’ by F. Lydall, 
M.1.E.E., Exec. Rev., April 13th, 1928, p. 659. ‘‘ Heavy 
Traction Sub-stations,’”’ by H. B. Poynder, M.I.E.E., Exec. 
Rev., February 10th, 1928, p. 255. 
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the end of his lecture to the possibility of finding 
elements having a higher atomic number than 93 
These elements would be radioactive and may now have 
disappeared. It is, however, probable that uranium jg 
being produced in the sun to-day. In seconding the 
vote of thanks, Prof. Grahum Kerr, the President-elect 
of the Association, referred to Sir Ernest Rutherford as 
the ‘‘ greatest artillerist on record.’’ 

The final day of the Cape Town meeting was occupied 
in Section G with a discussion on the training of engi- 
neers. Prof. Snape, the Professor of Civil Engineering 
in the Cape Town University, described the ‘‘ thesis” 
system that has been used there with success for several 
years. The students pass a qualifying examination at 
the end of the first half of the final year of the course, 
and then have to prepare a thesis on some specified gub- 
ject. The award of the degree is determined by the 
standard reached in this work. Some of the theses and 
drawings exhibited showed a very high standard of per- 
formance, and Mr. Lloyd Davies, the city engineer of 
Cape Town, and others bore testimony to the excellence 
of the students that entered their offices from the Univer 
sity. Sir Thomas Hudson Beare spoke in favour of the 
system with a four years’ course, and Prof. Cork also 
supported the suggestion. Prof. Marchant referred 
to the seminary class that has been held in Liverpool for 
the last few years, at which each fourth year student 
reads a paper on some subject he has selected, and the 
paper is discussed by the other members of the class. 
Mr. S. A. Gilmore gave a demonstration of a model 
bridge he had designed for investigating the vibrations 
set up in bridges by travelling and pulsating loads. 

In Section A Prof. W. H. Eccles gave a paper on the 
new acoustics, and referred to the progress that has 
been made on the theoretical and practical sides since 
the war, mainly on account of broadcastinz. The new 
acoustics is being pursued with a view to rendering ser- 
vices to mankind rather than for the satisfaction of 
scientific curiosity, but, he concluded, ‘‘ I am bringing 
it to the attention of those who control college courses 
and examinations, in the hope that it may lead them 
to pay attention to the possibility of encouraging the 
systematic study of acoustics by the new methods.”’ The 
afternoon was spent by over 300 of the visiting mem- 
bers in a visit to Groote Constantia, the experimental 
wine farm controlled by the Government. They were 
afterwards, thanks to the courtesy of the members 
of the Cape Town Automobile Club, driven along 
the new road that runs through Muizenberg and 
along the cost by Chapman’s Peak and Hunt Bay 
round Table Mountain. This road has been com- 
pared with the Grand Corniche road from Nice 
along the Riviera, and the journey gave a splendid 
opportunity of seeing some of the magnificent scenery 
in the district, and the remarkable flora that was every- 
where visible. In the evening Prof. D’Arcy Thompson 
cave a lecture on “‘ Anatomy from the Standpoint of 
the Engineer,’’ comparing the cantilever principle, used 
sc successfully in the design of the Forth Bridge, with 
structures found in the skeleton of the ostrich. ‘‘ On 
the one side was the weight of the head, neck, and breast, 
and on the other that of the abdominal viscera, and 
supporting the total weight was the pair of legs.’”’ The 
lecture was attended (like all other lectures given in 
Cape Town) by an overflowing audience. On Saturday 
the first party, consisting mainly of geologists, started 
on their way to Kimberley, to be followed on Sunday 
and Monday by two other pairs of special trains. All 
members were enthusiastic about the efficiency of the 
organisation that collected one’s luggage, allocated 
seats to every member of the party, and delivered the 
luggage at Johannesburg to the homes of our hosts. 





Recent Progress in Steam-Turbine Plant. 

By the Hon. Sir CHARLES A. PARSONS, F.R.S. 
(Abstract of paper read before Section G.—Engineering.) 
In the development of modern steam turbines, inc 


fuel economy is being realised by raising the initial om 
pressure and temperature, by regenerative heating of the 


water so as to reduce the percentage of heat rejected in 
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condenser water, and by the use of air preheaters and 
economisers to extract the residual heat of the flue gases. Re- 
heating of steam after partial expansion is also being tried as 
3 means of increasing the economy. Above 5,000 kW the effect 
of size on efficiency is less marked. The overall heat economy 
of a large plant, ae with every modern auxiliary device, 
will, however, generally be higher than that of a small plant. 

The limiting factor to the output of a condensing steam tur- 
pine of high efficiency is well-known to be the area of the blade 
annulus of the final blade ring at the exhaust end that is 

rmissible for a given speed of revolution. By the use of 
higher quality steel for the disks, stronger blades and blade 
fixing, and improved mechanical design, this permissible 
annulus has been increased about nine-fold, and the output in 
rather greater ratio. 

With a triple-exhaust an output of 40,000 kW. at 3,000 r p.m. 
can now be obtained, and this is about the present-day limit 
of alternator capacity at that speed. At 1,500 r.p.m., an output 
of 40,000 kW can now be obtained from a single-flow turbine, 
and, by double-ending the low-pressure blading, 80,000 kW can 
be obtained from a single machine. 

Where the feed water is heated by steam tapped off from 
the turbine, the outnut obtainable from a single turbine is 
still further increased by the amount of the additional power 
derived from the partial expansion of the tapped off steam 
before extraction. In this way, turbines can now be built to 
have an output of 100,000 kW at 1,500 revolutions with a 
double-ended low-pressure stage, and 150,000 kW with triple 
low-pressure stages in a tandem-cylinder turbine. 

Extracting steam from the turbine at a suitable point, after 
partial expansion, and passing it through a reheater can be 
shown on theoretical grounds to give some increase in thermal 
efficiency. Such reheating was adopted in the 50,000-kW 
reaction turbine erected in the Crawford Avenue Power 
Station of the Commonwealth Edison Company at Chicago in 
May, 1925, which turbine, with its alternator, were designed 
and built at Newcastle-upon-Tyne. Reheating to 700 deg. F. 
by means of flue gases is now being adopted at the Barking 
a Station of the County of London Electric Supply Co., 

td. 

Reheating by means of live steam at boiler pressure, instead 
of by flue gases, has also been tried. The general impression 
appears to that this method of reheating, at such tempera- 
tures as have been tried, is ineffective. If, however, reheating 
can be carried out to the initial temperature, or, say, to 750 deg. 
F., by heat exchangers in the flue gases, then the benefit from 
the e* of view of fuel economy is appreciable. On the other 
hand, there are the disadvantages of the complication of pipes 
and valves, and the necessity for overspeed safety devices on 
account of the large steam capacity of the reheater system. 

Modern improvements in surface-condensing plant are in the 
direction of greater attention to the distribution of the exhaust 
steam among the tubes, with the object of reducing to a 
minimum the difference between the pressure in the exhaust 
and the lowest pressure in the condenser, yet retaining the 
temperature of the condensate at, as nearly as possible, that of 
the exhaust steam and promoting de-aeration of the condensate. 
According to one method, suitably situated channels and baffles 
are provided between the tubes, by which means the exhaust 
steam is given more direct access to the condensate at the 
bottom of the condenser, and air extraction is shielded from 
the steam by banks of cold tubes. Another method is to pass 
the feed water through widely spaced tubes in the exhaust 
passage above the condenser. 

The maximum output of high-speed alternators at a given 
rate of revolution has increased nearly four-fold during the last 
decade ; for instance, at 3,000 r.p.m., from about 10,000 kW to 
40,000 kW. This advance has been mainly secured by 
lengthening the rotor body and increasing its diameter, the 
latter being made possible by the use of higher tensile steel in 
the end caps. 

_ Whereas, in steam turbine construction, it is possible to meet 
limitations as to length and diameter of rotor by adopting a 
two, or even a three, cylinder design, and duplicating the low- 
Pressure stages, a similar change in alternator design is not 
practicable. For outputs of over 40,000 kW and a frequency 

50 periods, alternators are now, therefore, designed for a 
a of 1,500 r.p.m., and the largest output at present obtain- 
able ate this speed is about 150,000 kW, coinciding with the 
Maximum obtainable from a steam turbine at the same speed. 
_In order to obtain a satisfactory design of alternator of this 
size and speed, the voltage should be increased beyond the 
value which, up to the present, has usually been adopted. 

The need for higher voltages has led to considerable research 
work, and, as a result, a 25,000-kW turbo-alternator has been 

t generating at 33,000 volts. It has been in commercial 
Operation since last August, in the new power station cf the 
North Metropolitan Electric Supply Co., Ltd., at Brimsdown, 
North London. A special feature of this design is the adoption 
of a concentric type of stator conductor containing three heli- 
cally stranded copper conductors separated by mica insulation 
and joined up in series.* 

So far, only the fringe of possibilities of such a design has 
been touched ; it would seem that, in the natural course of 
Progress, a reliable high-voltage alternator will become an 
essential factor in the rapid increase in size of power stations 
and their interconnections. 


* ELEcTRICAL REVIEW, April 12th, 1929, p. 672. ; 
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The advantages of high-voltage generation are not confined 
to the alternator. With the consequent smaller current, the 
number of cables which lead the current from the alternator 
are reduced. There is also a reduction in the cost of switch- 
gear, which, for the transmission of large powers, increases 
rapidly ‘with the current. Further, in a large local network of 
high-voltage transmission to which the alternator can be 
directly coupled, there is the elimination, or partial elimination, 
of the usual step-up transformer plant. 

The standard shape of ingot normally employed for 
casting molten steel is one in which the height is 
considerably greater than the breadth or diameter, with 
the larger cross-section at the top. In making ingots 
of this nature, a cast-iron mould is used on which is 
imposed a “‘ head ”’ lined with refractory material. As during 


cooling the crystals grow from the bottom and from the side 


walls, the solidifying metal contracts, and the still fluid metal 
in the “ head”’ flows down and fills up the s formed by 
the contraction. During the course of the solidification, how- 
ever, sulphide and non-metallic inclusions are thrown out of 
solution, and are forced towards the centre of the ingot. This 
segregated material, instead of rising to the surface and being 
rejected, becomes trapped in the freezing crystals, forming 
lines of weakness in the metal. 

A new method has now been devised for the’ purpose of 
making improved steel ingots, in which the molten metal is 
poured into a mould having its horizontal dimensions greater 
than its vertical. Thick refractory material covers the sides 
of the mould, and there is a bottom chill of large dimensions. 
The mould is preheated to a temperature approaching that of 
molten steel before the pour is made, and heat is continuously 
supplied to the upper surface of the molten metal after pouring, 
ensuring that the upper layers are the last to solidify. 

With the ordinary method, as is well-known, the larger the 
ingot the greater is the segregation and axial weakness, where- 
as in the new method there is no axial weakness and an almost 
complete absence of segregation, however large the ingot. The 
only limitation to the size of solid forging is the equipment at 
the forge for handling very large ingots. With the reliable 
forgings thus available there is actually greater safety to-day 
in large turbo-alternator forgings than there was in similar 
parts for plants of moderate output manufactured a few years 
ago. 

In marine propulsion with steam turbines, since the intro- 
duction of mechanical gearing in 1910 for transmission of large 
powers from high-speed turbines to low-speed propellers, there 
has been continuous progress in economy of fuel consumption. 

The arrangement of turbine most favoured in recent prac- 
tice is one which consists of three cylinders in series, with 
three separate pinions oun into a common wheel on the 
propeller shaft. This disposition of the turbines is specially 
appropriate in conjunction with the improved thermodynamic 
systems, already referred to in connection with land practice, 
utilising high boiler pressures and temperatures. It allows the 
high-pressure and high-temperature portion of the expansion 
to be confined to a small high-speed turbine. It permits of 
easy provision for regenerative feed-heating, gives ready access 
for overhauling, and economises in the dimensions of the year- 
ing, because with the increased number of pinions, the power 
that has to be transmitted by any individual pinion is red ced. 

In order to demonstrate that a pressure of 550 Ib. per sq. in. 
is not too high for marine work, an installation of turbines 
using steam at this pressure and a temperature of nearly 800 
deg. F. was fitted in the pleasure steamer King George V in 
1926. This vessel has since been running daily on the Clyde 
during two summer seasons, and has shown an economy in 
coal consumption of 30 per cent. over similar vessels on the 
same service. 

In order to limit the variants as far as possible to the main 
machinery, the auxiliary machinery of this vessel was of the 
usual steam-driven type. The steam for the auxiliary engines 
was taken from the superheater through an internal pipe in 
the saturated steam drum, by which means its peg 
was reduced without loss of heat to the system, and all danger 
to the superheater, through overheating when the main engines 
were shut down, was thus avoided. 

The auxiliary engines exhausted at a back pressure of 5 Ib. 
per sq. in. above atmospheric, and their exhaust steam was 
condensed in a surface feed-water heater, thereby raising the 
temperature of the feed water up to 200 deg. F. An additional 
high-pressure heater, utilising steam tapped from the turbines, 
further raised the feed temperature to 300 deg. F. 

In pro ls which were put forward by the Parsons Marine 
Steam Turbine Co. in 1925 for the adoption of water-tube 
boilers with a boiler pressure of 500 lb. per sq. in., maximum 
temperature 700 deg. F., feed heating to 350 deg. F., and 
effective air pre-heating to give a boiler efficiency of about 84 

r cent., it was forecast that, with a set of turbines develop- 
ing 5,000 shaft horse-power, an oil fuel consumption of about 
0.55 lb. per shaft horse-power could be obtained for the turbines 
only, and about 0.65 Ib. per shaft horse-power for all purposes, 
including auxiliary machinery. These estimates have been 
substantiated by the results obtained in some recent steamers 
built for the Canadian Pacific Railway Co. 

There are new built, or being built, mercantile installations 
of about 500,000 total horse-power, with boiler pressures rang- 
ing from 350 to 550 lb. and steam temperatures of 700 deg. F., 
and war vessels of over 650,000 h.p., with pressures ranging 
a ~% he to 500 Ib. and steam temperatures from 600 deg. to 

eg. F. 
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The 1929-30 Lighting Season.—I. 


Electric Lamp Manufacturers’ Propaganda. 


T this time of the year the makers of electric lamps make 
preparations to stimulate the growth of the lighting 

' load and, incidentally, to secure their fair share of the 
winter lamp business. Examples of the propaganda which is 
being employed for the coming lighting season have com- 


IEMEN 


PEARL ano OPAL 





Fig. 1.—The Siemens ‘‘ Popular Pair.”’ 


menced to arrive, and, as usual, they exhibit a great deal of 
ingenuity and persuasiveness. ‘There was a time when good 
wine needed no bush, but in these high-pressure days the best 
vintage is apt to be overlooked unless its virtues are constantly 
kept before the public by advertisement. To-day even the 
electric lamp, with all its acknowledged superiority, cannot be 
hid under a bushel; hence the need for the flood of publicity 
which makes its appearance at the beginning of autumn. 
The retailer of electric lamps holds an enviable position 
among tradesmen. In very few directions is so much assist- 
ance rendered by manufacturers and others. He can have his 






Fig. 2.—The ‘‘ Mazda’’ Window Screen. 


windows dressed free of charge or at a nominal cost; he 
receives abundant supplies of “ literature ’’; and is aided in 
his local advertising. : 

On top of this he has behind him the activities of his local 
electricity supply authority, whose trail is marked out by elec- 
tric lamps. 1en, again, the British Electrical Development 


Association has fertilised the ground in its past campaigns 
and still it carries on with its good work. It has available a 
wide range of booklets and leaflets, which tell in an attractive 
and interesting way the story of electric lighting. 

Another point upon which the retailer can rely to interest 
the public is the progressive reduction of lamp prices during 
the past few years; in the last twelve months two reductions 
have been made in the prices of E.L.M.A. lamps. 

The introduction of the ‘“‘ Pearl’’ lamp, to take the place 
of the glaring clear-glass gasfilled pattern, is another great 
advance which should be appreciated by the public. The 
lower price charged for 230-V (standard voltage) lamps should 
prove a factor of some potency in inducing supply authorities 
to hasten their conversion to the standard system of supply. 

We commence below a review of the material which has 
been prepared by the leading lamp manufacturers for the 
general information of the public and for the use of retailers. 


Siemens E.ectric LAMPS AND Supp.ies, Ltp., introduce the 
‘** Popular Pair ’’—boy and girl twins bearing examples of the 
company’s Pearl and opal lamps. The twins figure in a large 
poster which is now appearing on panelled hoardings through- 
out the British Isles and in smaller posters, which are being 
used extensively on the Underground railways ‘They are also 
seen in the showcard which is illustrated in fig. 1. The same 
design is employed in a window centre-piece, which the com- 
pany is providing for retailers of Siemens lamps. Displayed 
advertisements are to appear in all the leading London daily 
newspapers, as well as in a large number of suburban papers 
and monthly magazines. Another very effective device which 
is being supplied is a “ daylight ’’ reflector sign. A novel 
departure is the production of a 10-in. double-sided gramophone 
record for distribution to users of Siemens lamps; on one 
side there is a specially-composed ** Siemens Waltz,’’ and on 
the other a fox-trot entitled *‘ The Popular Pair.” 


The campaign of the British THomMson-Hovston Co., L1p., 
is devoted principally to drawing attention to the advantages 
of the simplified line of ‘‘ Pearl Mazda’”’ lamps, a range of 
five which fills all domestic lighting needs, For this purpose 
the company has produced for the use of retailers an attrac- 
tive rack into which a sample of each of the five sizes can be 
fitted. It is printed in blue and silver, and is suitable for 
either window or counter display. The principal article avail- 
able, however, is a three-piece window screen. The centre 
panel of this re-introduces the well-known B.T.H. ‘* Dancing 
Girl,” a very beautiful artistic conception. ‘The picture is set 
back in the screen, and is illuminated by a 60-W lamp at the 
top equipped with a flashing device. The right-hand panei 
depicts the simplified range of Pearl lamps; while the left- 








Fig. 3.—The ‘‘ Mazda ’’ Simplified Line. 


hand one bears the advice ‘‘ Use Mazda lamps and see things 
in the right light.” The screen is illustrated in fig. 2 and the 
lamp r in fig. 3. In addition to the devices mentioned, 
there are two new coloured showcards, one of which deals with 
‘Mazda ”’ automobile lamps, a new complete catalogue, leaf- 
lets for overprinting, &c. 
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THE ELECTRICAL REVIEW. 


Test on the Maclaurin Plant at 


Dalmarnock Gas Works, Glasgow. 


Report by the Director of Fuel Research. 
(Abstract.) 


HE plant was designed and erected in 1925 by Messrs. 

Blair, Campbell & Maclean, Ltd., of Govan, Glasgow, 

who are licensees for the patents of the inventor, Mr. R. 

Maclaurin. It is intended to treat 100 tons of raw coal per 

day; its main object is the production of smokeless fuel for 
domestic use. . : 

The carbonising plant consists of five internally heated re- 
torts or producers, which have in common coal- and coke- 
handling systems, a condensing system, and the necessary 
auxiliary plant. Fig. 1 shows, di ramatically, the general 
lay-out of the plant, and fig. 2, half-sectioned, an elevation of 
a ucer unit. : 

body of each producer is 20 ft. high, square in cross- 
section, and is lined with 18 in. of firebrick. Except for the 
flat wells, it is in shape not unlike a blast-furnace, with a 
maximum width of 8 ft. 3 in. 15 ft. from the top. The retort 
then tapers uniformly in both directions and is 6 ft. wide at 
the top and 6 ft. 6 in. at the bottom. 

Near the base it is divided into two equal parts by a vertical 
wall, through which run a pair of air els, each of which 
conducts air to a series of 20 horizontal nozzles. Facing these 
are similar sets of nozzles supplying air through two outside 
walls of the retort. The nozzles are situated 3 ft. 6 in. above 
the widest part of the retort. — - 

The base of the producer is fitted with four water-sealed 
counterbalanced discharge doors. Provision is made above each 
discharge door for the admission of steam into the producer. 

Above each producer body is fitted a ‘‘ condenser,’’ consisting 
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Fig. 1.—Lay-out of Coal-treatment Plant. 


of an outer and inner circular wall. A free space is left above 
and below the inner wall, and a tar seal is so arranged ai the 
top of the producer body that gas can pass freely over the 
inner wall into the annular space between the two walls, but 
=~ liquor can pass underneath. : 
near the base of the outer wall of the condenser is 

0 offtake carrying the products from the producers into a main 
running along the whole battery. ; 

charging is effected from a hopper situated above the 
condenser, sealed at the top by a hand-operated lid, and at the 
bottom by a counterbalanced conical valve or bell. 

Holes for rodding the charge are provided at the top of the 

denser, and in the doors in the walls of the retorts. 

Air is su _ to the producer at a pressure less than that 
Which would break the 4-in. water seal at the base. Before 
en a main running slong the five producers the air comes 
into contact with a fine spray of warm water. On reaching the 
ur main sufficient steam is added to raise its temperature to 
about 60 deg. C. The quantity of air to each individual pro- 

1s regulated by means of @ small pivoted and counter- 
balanced vane, which is kept just floating in the stream of air. 
; pressure on entering the producer is about 7 Ib. per sq. 
mipbeing governed, if necessary, by a reducing valve. 
tab gas leaving the F anger is led into two water-cooled 
ular condensers. wo ammonia scrubbers are provided 
the condensers, each with a liquor-circulating pump 
igh-speed centrifugal exhausters deliver the bulk of the gas 
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to a pair of 250,000-cu. ft. holders. The remainder passes 


through a governor to a 


An “ Electroflo ’’ meter measures t 
while a shunt-type meter is used 


boiler. 


urt boiler. 


he "gas to the holders, 
to measure that used in the 


The overflow from the condenser and scrubber seals is led 


into a “4~ collecting and settling tank. This 
different levels by the suction pipes of a tar an 


is pierced at two 
liquor pump, 


respectively, which deliver into pars storage tanks. 


It was decided that the test cou 
of the battery of five producers. 


id best be 


performed on one 


The test was started at 12.30 p.m. on May 14th, and con- 


tinued for 120-5 hours. 


The total weight of coal carbonised was 101.55 tons, with an 
average moisture content of 9.5 per cent. 


Prozimate analysis (air-dried) :— 


Moisture 


Volatile matter, less moisture ... 


** Fixed car 
Ash 


Calorific value :—B.Th.U. per lb., 12,880. 


Ultimate analysis (dry coal) :— 


a 

Carbon 

Hydrogen 

Nitrogen... oa 
hur (combustible) 


—_ we ™ 
Difference (oxygen and errors) ... 


Coa Soups 





Levon To Wagon NY 2 








Per cent. 


Fig. 2.—Elevation of Producer. 


Weight and Carbon Balances. 


Input 
Tons. 
Coal ... = ... 101.55 
Steam te producer 12.77 


Steam to air main 4.95. 
... 50355 


Air (dry) > } 
Moisture in air... 3.29 


172.91 





Coke 

Tar 
Liquor 
Gas... 
Difference 





The difference figure, representing a loss from the system 


heat 
input 
Coal ... PS ..- 100.00 


Coke 

Gas 

Tar 
Liquor 
Difference 


of 0.55 per cent., may be regarded as very satisfactory. 
Thermal Value of Products of Carbonisation. 
Potential 


Output. 


57.74 
24.32 
9.71 
0.38 
7.85 


100.00 








In the Maclaurin system the heat required for carbonisa- 
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tion is supplied by the combustion of a portion of the fuel. 
If the normal loss in an externally heated carbonising system 
be accepted as 5 per cent., then the difference (2.85) from the 
total loss of 7.85 per cent. represents the amount of heat 
required for carbonisation. This 2.85 per cent. compares 
favourably with the 8 per cent. consumed by external heat- 
ing, but this figure must not be taken as possessing any high 
degree of accuracy. 


Coke or Smokeless Fuel. 


Coke. Coal. 
Per cent. Per cent. 
On 2 in. screen ... “ae “sé 37.4 48.1 
Through 2 in. on 1 in. ... *e 36.3 98.6 
» Lin-ondin. ... 2. 16.7 11.2 
te § in. ene ae So 9.6 12.1 
The average sample of coke collected showed on analysis :— 

Proximate analysis (air dried) :— Per cent. 
Moisture ro ue £5 a ae 4.4 
Volatile matter less moisture aa ve a! 3.9 
** Fixed carbon ”’ ae “ee aE = ee 
Ash én eae a os 4.5 

Calorific value—B.th.u. per Ib. 18,100. 

Ultimate analysis (dry coke) :— Per cent. 
Ash eed re be we a a8 ee 4.75 
Carbon des Ae As ee sae ... 89.94 
Hydrogen aa om oe oA 5 ne 1.14 
Nitrogen <e se eo ne ie oe, | ae 
Sulphur (combustible) we its aS <a 0.71 
Difference (oxygen and errors) ... 1.91 


The combustibility of a 5-cwt. sample of the large coke (on 
1}-in. screen) in a well fireplace was compared with the coke 
produced from the same coal by carbonisation in a horizontal 
steel retort, externally heated to 600 deg. C. 

In each case 8 lb. of the coke was taken and ignited by 
means of a gas fire-lighter. Both cokes gave intense fires, that 
from the horizontal retort giving a greater rate of radiation 
in the initial stages of burning than the coke from the 
Maclaurin producer. , 

While both cokes gave satisfactory fires from a domestic 
point of view, the Maclaurin coke required more gas for 
ignition. Visual examination of the fires showed that a flame 
of about 15 in. was produced with the retort coke after 35 
minutes, while the coke from the Maclaurin producer gave 
about a 12-in. flame after 50 minutes. The cokes were burned 
with maximum draught. 

Gas. 

The total volume of crude gas made during the test period 
was 3,048,000 cu. ft. (saturated at 60° F. and 30 in.), or 30,010 
cu. ft. per ton of coal charged (9.5 per cent. moisture). The 
average calorific value was 233 B.Th.U. per cu. ft., giving 
a thermal yield of 69.9 per ton of coal charged. The specific 
gravity of the gas (air=1) was 0.769. 

The amount of crude spirit (0-170° boiling point) that could 
be removed from the gas by efficient scrubbing was 1.5 gallons 
per ton of dry coal. This amount would be the maximum 
obtainable in any type of large-scale scrubbing plant. 

The yield of refined light spirit would depend on the method 
of refining adopted. . 

ar. 


The tar and liquor produced was transferred to two large 
calibrated settling tanks, heated by means of closed steam 
coils. After settling for four days it was measured and 
sampled. It then contained 5.8 per cent. of liquor. 

The yield of dry tar was 17.8 gallons per ton of dry coal, 
of D 15/15=1.035. 

The calorific value of the dry tar was 16,770 B.Th.U. per Ib., 
and the following percentages of constituents were obtained on 


ultimate analysis :— Per cent. 
Ash ois ae sis = ae oe : 
Carbon ... a! i ble a a 83.90 
Hydrogen igs fe as ne 8.40 
Nitrogen ... a ais ee ms a 1.42 
Sulphur ... ae daa ss ie Mes 0.44 
Difference (oxygen and errors) 5.82 
100.00 


Liquor. 


The quantity of liquor separated was 5,312 gallons; a further 
quantity of 1,053 aloes was later separated from the wet tar. 

The total quantity of liquor collected was 6,582 gallons of 
D 15/15=1.017, which is equivalent to 48.1 gallons per ton 
of dry coal. The average ammonia content was 1.33 per cent., 
which represents a yield of 37.4 lb. of pure ammonium sulphate 
per ton of dry coal. By complete removal of ammonia from 
the gas this yield could be increased to 41.9 lb. 

The colour of the liquor separated from the tar was a dark 
red, due to solution of phenolic and other bodies from the tar 
during transport. An extract of a sample of the liquor 
showed the amount present to be 1.17 per cent., equivalent 
to 0.80 gallon per ton of dry coal. 


General Observations on the Performance of the Plant. 


No very serious difficulties were encountered in working the 
producer, but at times “‘ holds-up ”’ occurred, which necessit- 
ated shutting down the plant and rodding the charge until the 
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coal was again evenly distributed. During the test of 1 
hours the producer was shut down for intervals totalling 69 
hours, the longest shut-down period being 1 hour. During the 
worst ‘‘ holds-up,” which ,occurred in the first three days of 
the test, it was found necessary to rod at the manholes as well 
as from rodding positions at the top of the condenser. 

The rated throughput of the producer per day is 20 
coal of the type employed in the test. Ay m4 can Bee 
tained, the throughputs for each of the five days were 169 
18.1, 20.5, 22.4, and 24.3 tons. The coke extracted in the same 
— was Im 9.13, 10.68, a and mee | tons. 

ittle trouble was experienced in working the pr 

during the last two days of the test. poten 

The method of extraction of coke appears to be satisfactory 
and it is possible to regulate the flow of coal through the 
producer as desired. 

The coke on discharge was normally quite cool enough to 
handle conveniently. 
_ From the temperatures obtained by horizontal explorations 
it would appear that the tendency is for the temperature in 
the charge to be highest near the walls of the producer. This 
tendency may be due to the distribution of the coal on charg- 
ing, whereby the larger coal falls towards the walls of the 
producer, while the small coal remains in the centre and pre- 
vents easy passage of gas through it. 
_ The maximum temperature observed was 1,020° C., 6 in. 
inside the brick wall, while the minimum temperature at this 
level was 510° C. at an immersion of 4 ft. 6 in. 


No definite statement can be made as to the maximum tem- 
perature attained by the coal during carbonisation, but the 
maximum and minimum temperatures observed at a depth of 
19 ft. in the charge were 425° C. and 256° C., respectively, 
From the appearance of the brickwork in the empty producers, 
the temperature normally employed was not sufficient to cause 
any fluxing of the brickwork with the inorganic material in 
the coals used. An examination of the coke produced showed 
the entire absence of clinker, and further proved that the 
temperature attained was not excessive. The maximum tem- 
perature determined at a height of 12 in. above the air ports 
was 1,020° C. 

The exhausters, scrubbers, air blowers, and tar-liquor pumps 
were operated by means of a 50-h.p. motor. The remaining 
plant was driven by separate motors, their rating being as 
follows :—Coal tippler, 20-h.p.; coal elevator, 6-h.p.; coke 
elevator, 7-h.p.; coke screens, 2h.p. The power consumed 
was not measured. 

The usual labour, when five producers were in operation, 
was a skilled charge hand, one man on the top platform for 
coal charging, one man below for discharging and elevating 
coke, and a labourer acting as spare man. 


Summary. 


The coal is carbonised by the sensible heat of the products 
of combustion of a small portion of the coke, which is con- 
sumed by the introduction of air at a position near the base 
of the producer. The system cannot be described strictly as 
one of low-temperature carbonisation, although the volatile 
products are removed at a relatively low temperature, since a 
part of the coke must pass the position in which combustion 
takes place and in which the temperature is not less than 
1,000° C. Tests carried out on the coke show, however, that 
the amount of coke which reaches this high temperature is 
small and is not sufficient to affect the value of the product 
as a domestic fuel. 


The producer would appear to be capable of carbonising 
efficiently up to 24 tons of this particular type of coal » 
94 hours. 

The only difficulties encountered during the test were due 
to the holding up of the charge. 

The weight, carbon, and thermal balances show that the test 
has been satisfactory, and definite yields of products can 
stated for the carbonisation of this particular type of coal. 

The yields obtained, calculated per ton of dry coal, were :— 


Coke _ a me je sa 12.12 cwt. 
Tar si Be ie oe a 17.8 gal. 
Gas spirit (crude) ae ad 1.5 gal. 
Gas “he A? fe ei: ia 33,160 cu. ft.= 
77.26 therms. 

Liquor oS ae 48.1 gal. 
Ammonium _ sulphate 

(including that in 

gas) ae ods 41.9 lb. 


The coke produced was well carbonised, and contained 3.9 
per cent. of residual volatile matter. The largest size marke 
makes a good fuel for domestic purposes, and is little, if any, 
inferior to a low-temperature coke prepared, in externally 
heated retorts, at 600° C. ; 

The tar is of a primary nature and resembles in chemical 
properties a tar made from a coal of similar properties car- 
bonised by external heating at 500° C. to 550° C. The yield of 
tar is 57.1 per cent. of the yield from the Gray-King 2588J- 

The yield of ammonium sulphate is high, but the liquor pr 
duced is only of 6.2 oz. strength. 

The installation as erected is economical in labour. | 

It was evident, from examinations of producers which were 
not in use during the test that the temperatures attained 2 
the producers were not excessive, as little deterioration 
brick linings was observed. This is confirmed by the fact that 
no clinker was produced during the test run. 
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Electrical Imports of 
Jugo-Slavia. 


Statistics for 1927 and 1928 Compared. 


HE following statistics showing the imports of electrical 

T goods into Jugo-Slavia last year are taken from the 

recently published official returns. Comparative figures 

for the previous year have been added and notes of any 
increases or decreases given :— 


1927 1928 
Dynamos, alternators and Dinars. Dinars. Inc or 
motors, over 3,000 kg— (Thous.) (Thous.) Dec. 
Total 4,317 4,041 —- 276 
From Austria . ——— 815 — 784 
7 207 822 + 615 
ee 661 1,289 + 628 
» Ozecho-Slovakia se 980 803 - 177 
Ditto, 500 to 3,000 kg— 
Total set 5,799 7,742 + 1,943 
From Austria aa 2,872 — 805 
GN sce oes 913 2,456 + 1,543 
» Ozecho-Slovakia 6a 559 799 + 240 
Ditto, 500 kg or less— 
Total 14,844 16,619 + 1,775 
From Austria 4,926 4,543 — 383 
,. Germany... .. .. 4,701 6,016 + 1,315 
,, Ozecho-Slovakia a-- Sao 2,476 + 21 
Transformers, up to 1,500 kg— 
Total »* She’ ae 6,403 + 1,599 
From Austria... ... ... 2,096 2,167 + “71 
a ae es 563 988 + 425 
» Germany ... cA site 932 1,789 + 857 
Ditto, over 1,500 kg— 
Total ea 2,973 + 1,477 
From Austria... ... ... 999 963 - 8 
», Czecho-Slovakia wi 327 789 + 462 
Condensers and accumulators— 
Total ack. ae. Ae 2,314 — 1,673 
From Hungary ... ... ... 13 787 + 774 
i ee oe 732 443 — 289 
» Germany ... bs eae 272 833 + 61 
Electrodes for accumulators— 
Total 3,411 3,388 - 8B 
From Austria 2,657 2,565 - 92 
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1927 1928 
Telegraph and telephone Dinars. Dinars. Inc or 
material— (Thous.) (Thous.) Dec. 
Total elo 7,530 + 3,281 
From Austria ... ... ... 579 754 + 175 
» Hungary ... ... 9064 8,218 + 1,164 
, Germany ... ; 1,175 3,145 ++ 1,970 
Instruments and meters— 
Total 8,071 10,707 + 2,636 
From Hungary ... 1,184 1,150 - 34 
—— £42 4,542 4,484 —- 8688 
»  Ozecho-Slovakia 3 3,124 + 3,101 
» Switzerland 1,641 1,627 - 14 
Small motors for fans, &c.— 
Total aa 2,793 3,398 + 605 
From Germany... ... ... 1,789 2,473 + 1734 
Heating and cooking apparatus— 
Total SRC 1,183 - 40 
eer 528 389 — 139 
Ss eee 477 721 + 244 
Wireless apparatus— 
Total ° 21,022 _ 
From Austria ° 4,433 _ 
» Hungary ... . 3,350 -- 
» Germany... ... . 8,331 _ 
a. ae ° 3,388 _ 
Other electrical apparatus— 
Total cass hate 16,664 1,892 —14,772 
From America 3,024 399 — 2,625 
» Germany ... 4,907 1,063 — 8,844 
Switches, starters, resistances, éc.— 
otal Be acd) Gao s 23 645 259 
From Austria 10,660 7,696 — 2,964 
,» Game... .. — Sas 9,732 + 836 
Electric lamps— 
Total : 20,078 27,054 + 6,976 
From Hungary ... 12,902 18,020 + 5,118 
» Germany ... 4,897 5,942 + 1,045 
Batteries— 
Total a ee 658 1,091 + 483 
From Austria... ... 0... 186 230 + 44 
0 ee 163 274 + till 
Cables, submarine and underground— 
Total cet - ede: | he 12,681 + 818 
From Austria . woo 3,552 — 3,788 
»~ Germany... ... .. 30 4,052 + 2,049 
» Czecho-Slovakia a! 829 4,627 + 3,798 
Cables, covered with textiles— 
Total ee a 4,783 + 2B 
From Austria ao oe. ee 942 — 986 
» Germany ... 2,483 3,169 + 686 


_" (£1=about 275 dinars). 


* Not ‘specified. 





Ratio-Balance Feeder Protection. 


The Reyrolle System of Reactance or Distance Protection. 


HE choice of a suitable poceeire system for very long 
extra-high-voltage overhead transmission lines is gov- 
erned by conditions somewhat different from those 

which apply to shorter and lower-voltage lines or cables. For 
the latter it is usually found that a Merz-Price protective 
system not only affords the best protection, but is also in the 
end the most economical. When cables are to be used for trans- 
mission purposes, the additional expenditure entailed in pro- 
viding pilot cables for their protection is practically only the 
cost of the pilot cable itself, because all charges for excavating, 
reinstatement, wayleaves, and other items are incurred 
irrespective of whether the pilot is provided or not, and fre- 
quently the pilot wire is incorporated with conductors of 
another service, such as the telephone. 

On very long extra-high-voltage overhead transmission lines, 
however, the cost of a pilot cable becomes an item for serious 
consideration, and the need arises for a protective system 
Which does not involve the use of pilots. The well-known 
system of graded directional-overload protection fulfils this 
need to a certain extent, but it has the serious disadvantages 
that on complicated networks long time-lags are introduced, 
tegrading of the relay settings is required when system con- 

tions are altered, and involved calculations are required to 
determine the fault settings necessary for discrimination. In 
addition, graded directional-overload protection cannot be used 
ny on networks which are fed by a number of power 

ons. 
. Various systems of protection, classified generally as belong- 
ing to the “‘ impedance ”’ or “‘ distance ’’ type, which depend 
for their operation on the distribution of current and voltage 


in the network when a fault occurs, and whose operating times 
are automatically adjusted accordingly, have therefore been 
developed to overcome these difficulties. The Reyrolle Ratio- 
Balance System is an excellent example of this type, and has 
been selected on its merits for use on sections of the British 
132,000-volt ‘‘ Grid.”’ 

The operation of all ‘‘ impedance ’’ or “‘ distance ’’ systems 
of protection is based on the fact that, on the occurrence of a 
metallic short-circuit at a point on a single feeder, the ratio 
of the voltage to the current at the various sub-stations on that 
feeder is least at the sub-station nearest to the fault, and 
increases towards the power station. This ratio is a measure 
of the impedance, and therefore of the length of line or dis- 
tance between the several sub-stations and the fault. The 
principle may be extended to an interlinked network in which 
there may be a number of power stations. On the occurrence 
of a fault on such a system the ratio of the voltage to the 
current at the sub-stations decreases from the power stations 
along the various feeds to the fault. 

In systems of the “‘ distance’ type the relays installed at 
the sub-stations are so designed that their times of operation 
are proportional to the ratio of voltage to current at each relay, 
and consequently those nearer to the fault will operate more 
quickly than those more remote. The only circuit-breakers 
that will be tripped on the occurrence of a fault are, therefore, 
those at the sub-stations nearest to the fault on the feeder. 

On the occurrence of earth-faults on extra-high-voltage over- 
head transmission systems the resistance of the earth-return 
path varies to a far greater extent than the reactance does, 
and, in addition, the arc produced by a fault resulting from 


’ 
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a flash-over may have considerable resistance, but no react- 
ance. It will, therefore, be appreciated that a system of pro- 
tection, the operation of which is based on the impedance of 
an extra-high-voltage transmission line, is likely to be incon- 
sistent in its operation under fault conditions, particularly 
earth-fault conditions, because of the uncertainty introduced by 
the variable resistance, both of the earth-return path and of the 
arc forming the fault. 

The Reyrolle Ratio-Balance system of protection, applied to 
extra-high-voltage overhead transmission lines, is therefore 
made to depend, not on the impedance, but on the reactance 
between the sub-stations and the fault, and, being thus de- 

ndent only upon the length of line, is entirely unaffected 

y any external variable and uncertain resistances. The system 
has the additional advantage over other systems of ‘‘ distance *’ 
protection that the relays operate practically instantaneously 
when a fault occurs within a predetermined distance from the 
station concerned. A gradually increasing time-delay is intro- 
duced outside that distance in order to provide the requisite 
time-discrimination in the operation of the circuit-breakers. 

A typical time-characteristic of the relays is shown in fig. 1, 
in which the curves above the base line apply to the relays at 
stations A and B when power is flowing from A to C, and 
those below the base line apply to the relays at C and B when 
the power flows from C to A. It is assumed, for the sake of 
clearness, that the two feeders AB and BC are of equal length. 
On the occurrence of a fault at X on the feeder BO, when 
power is flowing from A to C, the relays at A and B begin to 
operate in accordance with the curves shown, and thus the 
relay at B trips its circuit-breaker practically instan- 
taneously, but the circuit-breaker at A does not trip, because 
the fault is cleared before the relay at A has completed its 
operation. The margin of discrimination provided is indicated 
by the vertical intercept between the two curves, for the relays 
at A and B, at the position X, and is sufficiently great to allow 
the circuit-breaker at B to clear the fault completely before the 
relay at A closes its tripping contacts. 

The curves of fig. 1 also indicate that about 75 per cent. of 
the length of each feeder is in the ‘‘ instantaneous zone,”’ that 
is, on the occurrence of s heavy fault within this length the 
relays concerned will operate in a time varying from 0.2 
seconds at the sub-station to 0.3 seconds at the remote end of 
the zone. For faults occurring outside this ‘‘ instantaneous 
zone,” the slope of the time-delay curve increases in order to 
provide discrimination between adjacent feeders in the way 
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Fig. 1.—Time Characteristic of Relay. 


already described. The shape of the curve is maintained, irre- 
rpective of the value of the fault current, but for light faults 
the time of operation at all points along the feeder is slightly 
increased. From what has been said, it will be clear that the 
relays — a large margin of discrimination between the 
circuit-breakers and that this is achieved by means of the slope 
of the characteristic beyond the ‘‘ instantaneous zone.” 

The apparatus required may be divided into two classes, 
namely :— 

(a) Initiating apparatus comprising the starting-elements 
and the phase-selectors, which serve the p of con- 
necting the time-discriminating-elements to the circuit on 
the occurrence of a fault; an 

(b) Discriminating apparatus consisting of the time-dis- 
criminating-elements and the definite-timing-device, which 
together form the main discriminative feature of the relay 
and trip the circuit-breaker when required. 


The phase-fault starting-elements depend for their operation 
on the impedance of the protected line and operate instan- 
taneously when this falls below a predetermined value corre- 
sponding to a fault condition on the network; and, since the 
operation of these elements is based on the value of the 
impedance, they will respond either to an increase of current 
or to a fall of voltage. A directional element is incorporated in 
the phase-fault starting-elements, and this ensures that only 
those starting-elements will operate in which power flows away 
from the bus-bars into the protracted section. The earth-fault 
starting-element is actuated by the residual leakage current 
and voltage, and is therefore also directional in its operation. 

The phase-selectors are actuated by the phase and line 
voltages, and operate when the voltages become unbalanced 
under fault conditions. Their function is then to connect the 
appropriate time-discriminating-element to the faulty phase. 

o phase-selectors are provided, one for earth-faults and the 
other for phase-faults. As has already been mentioned, the 
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merely initiates the functioning of the time-discriminating. 
element, which does not trip the circuit-bréaker scoala 
with it, unless the fault has occurred on the feeder protected 

The time-discriminating-element consists of a wattmeter 
movement designed to operate in accordance with the ratio 
between the reactive component of the voltage applied to the 
pressure coil and the current passing through the current cojj 
In the Reyolle Ratio-Balance System these are derived, re. 
spectively, from the voltage and the current of the fault-circuit 
and therefore the time-discriminating-element will clearly 
operate in accordance with the reactance of the fault-circuit 

e element is disconnected from the circuit, except on the 
occurrence of a fault, when it is at once connected up by the 
operation of one of the starting-elements and phase-selectors, 
The initial setting of the time-discriminating-element is of such 
a value that it operates practically instantaneously when the 
fault occurs inside the “‘ instantaneous zone’; that is, when 
the reactance of the fault circuit falls below a predetermined 
value. Should the fault occur outside the ‘‘instantaneous zone.” 
the reactance would be higher than that corresponding to the 
instantaneous setting of the time-discriminating-element, and a 
clock-work mechanism, set in motion by the starting-element 
would gradually reduce the current in the voltage coil of 
the element by means of a variable rheostat, thus causing 
the element to operate in a time depending upon the distance 
of the fault from the relay, in accordance with the curves 
shown in fig. 1. 

In some networks, where, owing to the lay-out, it is possible 


operation of the starting elements and the phase-selectors 


for extreme phase-disturtion to occur, so as to endanger the * 


stability of the system, a ‘‘ police ’’ element is added to make 
the relay inoperative when a fault occurs on a part of the net- 
work not protected by the ratio-balance protective gear. This 
element does not, however, come into operation in the great 
majority of faults, and it is only supplied where necessary, 

A complete three-phase equipment for one end of the line 
comprises :— 

(a) 1 earth-fault starting-element. 

(b) 3 phase-fault starting-elements. 

(c) 2 phase-selectors, one for earth-faults and one for 
phase-faults. 

(d) 3 time-discriminating-elements, including a definite- 
timing-device (clockwork mechanism) and a 4d.c. 
contactor. 

(ce) 1 auxiliary potential transformer with adjustable tap- 
pings for initial adjustment of the relay settings. 

(f) Current and potential transformers* for the coils of the 
various relays :— 

The following points summarise the advantages of the 
system :— 

(1) It uses a null method (inherently dead-beat) of react- 
ance measurement, which gives accuracy and consistency of 
performance. 

(2) It provides practically instantaneous tripping on the 
occurrence of faults on the greater portion of the protected 
feeder. 

(3) It gives accurately graded time-delays on the occurrence 
of faults on the remainder of the feeder. 

, (4) Improved discrimination is obtained by a greater rate of 
increase of time-delay with increasing distance outside the 
instantaneous zone.”’ 

(5) Its method of measuring time-mechanically is inherently 
consistent, and gives accuracy and reliability in performance. 

(6) Stability is maintained on straight-through currents by 
js introduction of a definite and accurately measured time- 

elay. 

(7) The time-discriminating-element, which may be called 
the reactance-element, operates independently of voltage drop. 

(8) The operation of the system on the occurrence of earth- 
faults is entirely unaffected by drop in voltage. 

(9) The correct discrimination of earth-faults is unimpaired 
by the simultaneous occurrance of a phase-fault. 

(10) Its phase-selectors ensure that the correct voltage and 
current have their values measured as a ratio. 

(11) The time-ratio characteristics of the relays are easily 
adjusted to suit any special conditions of service. 

(12) Overlap or “‘ back-up ”’ protection, with reasonable time- 
delay and great stability, is provided. 

(13) Bus-bar protection is included. 

(14) The equipment consists of standard components, the 
suitability of which has been proved by many years’ ex- 
perience. 

a 5) All the equipments on the protected network are exactly 
alike. 

* (1) At sub-stations where the protected feeder is com 
nected to a power transformer, the neutral of which is earthed 
solidly on the side to be protected, the directional feature of 
the earth-fault starting-element may be obtained from a cur- 
rent transformer in the neutral-earth-connection, instead of 
from an auxiliary potential transformer. 

(2) If the potential transformers are connected to the lower- 
voltage side of power transformers, as is sometimes possible, 
while the ratio-balance protective system is installed on the 
higher-voltage feeder, suitable voltage-compensation must be 
provided in order to neutralise the effect of the voltage drop in 
the windings of the power transformer under fault conditions. 
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Reviews. 


[International List of Radio Stations. Five volumes. Berne: 
International Office of the Telegraph Union, 1929. Price, 
36 francs complete. 

This is the old list of wireless stations, so familiar as the 
“Berne List’ to all commercial wireless men, served up in 
a new and better form. 

In this edition the list is split up into five separate volumes, 
an arrangement which will be welcomed by all who use it. 

By far the bulkiest volume is, of course, the List of Ship 
Stations, which runs to 876 pages and contains particulars of 
some 30,000 ship’s installations. The stations are arranged in 
alphabetical order, without regard to nationality. The Union 
has definitely adopted the International Convention’s method 
of expressing waves as frequencies, followed by the merciful 
brackets containing the wave-lengths in metres, i.e., 500 (600) 
means a frequency of 500 kc/s or a wave-length of 600 metres. 

The List of Stations Performing Special Services gives parti- 
culars of some 700 stations which are concerned with direction 
finding, time signals, meteorological information, and the like. 

List of Fixed and Land Stations gives particulars of 
some 2,000 stations, and it is very interesting to note the extra- 
ordinary expansion of short-wave working in the last year or 


two. 

The List of Aircraft Stations gives particulars of some 600 
stations. Most of them are content with one or two waves, 
but the Graf Zeppelin, we notice, deals with as many as 
%. None other approuches such an appetite for waves, or 
perhaps we should now say frequencies. 

The List of Broadcasting Stations gives particulars of some 
1,300 stations. The tendency to increase power at continental 
stations is painfully apparent, and will end in serious inter- 
ference troubles, unless the various Governments take the 
matter in hand. 

These lists can be obtained in English, French, or German 
fron the International Bureau of the Telegraph Union at 
Berne, which issues notifications of corrections and additions 
from time to time. 





Direct Current Electricity. By L. R. Smira First edition. 
Pp. xi+262; figs. 272. London: McGraw Hill Publishing 
Co., Ltd. Price 10s. net. 

This is the third volume in a series of text books published 
under the title of ‘‘ Industrial Physics,” and the aim of the 
work is that of “‘ satisfying a large number of teachers who 
felt the need of a new type of electrical text for elementary 
instruction.’’ It is the author’s avowed purpose to produce a 
classroom book, and not only one suitable for reference. There 
are, however, so many of these already available that it is not 
easy to see into what particular niche the present volume can 
fall. In a matter of seventeen chapters the author deals with 
fundamental units and Ohm’s law, series and parallel circuits, 
electrical power, resistance of wires and methods of resistance 
measurement, transmission and distribution of current, chem- 
ical effects of direct currents, primary and storage batteries, 
magnets and magnetism, magnetic effects of direct currents. 
induced e.m.f., d.c. generators and motors, losses and efficiency, 
and, finally, electrical measuring instruments. A brief 
appendix of units, equivalents and similar data is included. 
Each chapter concludes with topics and problems for review. 

In chapter I of the volume the author states, among other 
things, that the book is written to ‘‘ enable the student who 
expects to follow electricity as a vocation to get a thorough 
preliminary training of the wr that later he may proceed 
more rapidly to advanced study.’’ While the aim may be 
laudable, we think the work is inadequately conceived, for it 
is essential that any student who expects to make electricity 
his profession should obtain a much more thorough grounding 
in the fundamentals of the subject than the present volume can 
hope to provide. 

S. Austen STIGANT. 





and Charle rew. 
Chapman & Hall, Ltd. Price 37s. 6d. net. 


This is the latest of several comprehensive textbooks on 
radio-telegraphy that have been produced within the last year 
or two in the United States, and of its kind it is excellent 
Both authors are officials of the Radio Institute of America, 
and possess the experience as well as the knowledge required 
for preparing what they describe as ““a complete text-book 
for students of wireless communication.” _ 

The book is intended to be of “‘ instructional value to non- 
technical students and readers generally,’’ and to serve as 
well “the radio field as a practical handbook.’’ A book to 
meet such requirements must be very comprehensive, but at 
the same time strictly limited, as regards, for instance, the 
use of mathematics. Much of it can be of no interest to non- 
technical students and readers, e.g., detailed descriptions of 
commercial sets, and much of it can be of no interest to 
those using it is as a practical handbook, e.g., the elementary 
theory of electricity and magnetism. In fact, we feel that this 

, in common with some others on similar lines which we 
have recently examined, tries to accomplish too much. 

e should prefer to see the subject presented in distinct 
orms, i.c., an elementary text-book for the non-technical 
man, and an advanced text-book for the technician. If, how- 
ever, it is decided to try to strike a mean between these two 


Radio Telegraphy and Telephony. By Rudolf L. Duncan 
- 5! D Dp. X i900: figs. 468. London: 
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aspects in one book, then this particular book is undoubtedly 
one. 
he first 190 pages are devoted to electricity and magnetism, 
and the remainder to the theory and practice of radio-telegraphy 
and telephony. The subject is dealt with fully and clearly, 
without the use of mathematics. A certain amount of space is 
devoted to the detailed description of some American commer- 
cial installations, but we are glad to see that it is much less 
than in the case of some other books on similar lines. Com- 
mercial point-to-point practice is hardly touched upon; for 
instance, very little is said about long-range telephony, beam 
systems, or machine telegraphy, but one must expect some 
limit, even in such an omnibus book as this. 
The production of the book is first class, it is well and 
pena | written, it is up to date, and the diagrams are 
excellent. 








Correspondence. 


Correspondents should forward their communications as early 
as possible, No letter can be published unless we have the 
writer’s name and address in our possession. 


Synchronous Motors. 


It will be necessary to assume, as far as this answer is con- 
cerned, that the inquirer knows the principle of inductive 
circuits, and is acquainted with the fact that an alternating 
potential applied to such circuits will produce a current lagging 
approximately 90 degrees behind the voltage, i.e., the maximum 
current values will occur a 3 cycle after the maximum voltage 
values. 

It is also assumed that he knows the general principle of 
operation of all electric motors, whether a.c. or d.c., namely, 
that the voltage which is operative in driving the current 
through the machine windings is the resultant of the applied 
or line voltage and the back e.m.f. or the voltage induced in 
the machine by its rotation. 

Coming now to the question of synchronous motors, we will 
assume that the machine windings have negligible resistance, 
and that the machine is running at theoretical no-load, and 
therefore, taking no power; these assumptions will not affect 
the principles, and will simplify the explanation of the 
phenomena of leading current. 

Under these circumstances we can assume exact equivalence 
and opposition of phase between the line and machine voltages, 
there thus being no resultant voltage. Now let the excitation be 
reduced slightly; this will immediately give rise to a resultant 
voltage which will be in exact phase with the line voltage and 
in exact phase opposition to the machine voltage. 

Whereas the machine windings are assumed to be purely 
inductive, the current produced in them by the resultant 
voltage will lag a 4 cycle behind it, and therefore also a 4 cycle 
behind the line voltage with which it is exactly in phase. We 
thus have the case of the machine running unloaded at zero 
lagging power factor. Now let us increase the excitation by 
the same amount it was previously reduced. This will have 
the effect of producing a resultant voltage of the same amount, 
but this time exactly in phase with the machine voltage and 
in exact phase opposition to the line voltage; the current will 
still lag a 4 cycle behind the resultant voltage, but as it will 
now be in phase opposition to the line voltage, having swung 
round 180 deg., the current will now be a 3 cycle in advance 
of the line voltage and the machine will run unloaded with zero 
leading power factor, which result will be produced by increas- 
ing the excitation. 

e extension of this reasoning to the case of an actual motor 
on load and, therefore, with the line and machine voltages 
slightly displaced, instead of being in phase opposition, and the 
current lagging by less than a 3 cycle behind the resultant 
voltage, which is now more or less in quadrature with the line 
voltage, should not be difficult of conception. 


L. V. Mountfort. 


Brimsdown Power Station. 
August 21st, 1929. 





In answer to ‘‘ Non-Mathematician’s’’ interesting query 
raised in your “ Correspondence ’’ columns of August 9th, we 
offer the following brief physical explanation of the reason why 
a synchronous motor takes a leading current when over-excited. 

As your correspondent is well aware, the back electromotive 
force generated in the windings of a synchronous motor must 
approximately equal the voltage impressed on these windings 
by the supply. 

The back or internal e.m.f. is dependent for its value on the 
speed at which the armature conductors cut the magnetic flux, 
ee number of armature conductors in series per phase, and 
the number of lines of magnetic flux being cut. The first two 
determining factors mentioned, namely, speed of cutting and 
number of conductors in series, are fixed in the case of a 
synchronous motor. Consequently, if the back e.m.f. gener- 
ated in the armature windings is to remain constant, the 
number of lines of magnetic flux per pole must also remain 
constant. Now the actual number of lines which cross the 
gap and traverse the magnetic circuit depends on the total 
effective ampere—or magnetising—turns acting on the magnetic 
circuit. These ampere-turns are concentrated primarily on the 
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field member of the machine, which may be salient pole, as in 
the older types of motor, or non-salient pole, as with the more 
modern auto-synchronous motor. If the field coils are excited 
with just the necessary direct current, then just the necessary 
magnetic flux and back e.m.f. will be produced, and, with no 
mechanical load, no current will flow in the armature windings. 

If now the excitation current is increased, both flux and back 
e.m.f. will also tend to increase. But we know that the back 
e.m.f. must remain approximately constant. Hence some 
adjustment must take place in the machine, tending to neutral- 
ise this increase of field ampere-turns. The adjustment is 
automatically provided by the second magnetising element in 
the machine—the armature. As soon as the back e.m.f. and 
the supply voltage no longer balance, a current flows in the 
armature windings, which produces ampere-turns of armature 
reaction acting in opposition to the field ampere-turns, and 
the reverse ampere-turns thus produced are just sufficient to 
reduce the total ampere-turns acting on the magnetic circuit 
to the original figure. The current which flows in the armature 
is one drawn from the supply, and if a simple diagram be 
drawn of the field and armature conductors, it will be found 
to lead the supply voltage by 90°. 

Thus, suppose the field coil of a simple two-pole machine be 
the stationary element, and its two coil sides be, respectively, 
at 9 and 3 o'clock. Any one phase of this armature winding 
will thus be in position for providing maximum back ampere- 
turns when its coil sides also are at 9 and 3 o'clock. If now 
the field coil is over-excited and current is flowing down at 
9 o’clock and up at 3 o’clock, then a reverse current will flow 
up at 9 o’clock and down at 3 o’clock in the armature winding, 
and this current will be at a maximum in this position. The 
armature coil is, however, generating maximum e.m.f. when 
it lies in the centre of the field, or with its coil sides at 12 and 
6 o'clock. Assuming anti-clockwise rotation, the e.m.f. gener- 
ated will be in the “ up”’ direction at 12 o’clock, and in the 
“down ’’ at 6 o’clock, and, since the supply voltage opposes 
the-back e.m.f., the voltage impressed on the coil will be down 
at 12 o'clock and up at 6 o’clock. The current will therefore 
be a maximum in one direction when a coil side lies at 3 
o'clock, but the supply voltage acting in the same direction will 
not be at_a maximum until this coil side has moved to 12 
o'clock. This current required to produce a back ampere-turn 
effect therefore arrives at its maximum 90° before the supply 
voltage attains its maximum and is a leading current. 

The phenomenon is somewhat more complicated when the 
machine is loaded, but the same explanation holds good. 


Crompton Parkinson, Ltd. 
Bush House, Aldwych, W.C.2. 





The P.O. and Ground Excavations. 


The Local Branch of the Post Office Engineering Depart- 
ment has notified me that in future I am to give it 
48 hours’ previous notice of any openings which we wish to 
make for any purpose. This, if we carry it out, will be a great 
nuisance to us, as a great deal of our work is only arranged a 
few hours before it is commenced, and I should be very glad 
to know under what Acts the Post Office has powers to demand 
this, and if there is any way of evading it; I feel sure this will 
pve a matter of interest to your readers. ‘ 

When first notified by the Post Office to this effect, I replied 
stating that we would look into the matter, and asked them 
if they in return would reciprocate and notify me of similar 
openings on their part throughout my district, but they now 
state that they are under no obligation to do this. It seems, 
therefore, rather a one-sided arrangement, and probably has 
been discussed in other disticts. 


H. Wilson. 


Electricity Works, Ashford, Kent. 
August 19th, 1929. 





My Electric House. 


While the efforts of Mr. R. H. Rawll and others in further- 
ing the use of electricity are deeply appreciated, I would like 
to point out, and I am speaking after twenty-one years’ 
experience, that we are too apt to expect the consumer 
to make the first move. I claim, and always have claimed, 
that we do not offer sufficient inducement to the prospec- 
tive extending consumer. The policy adopted up to the 
present has been, from the manufacturing, generation, and 
supply points of view, to keep prices up. Leaving 
the manufacturer out of the question, I maintain that there is 
not sufficient ground for the prices charged for electricity 
to-day. Reduce the price per unit, and you will sell more 
‘Suice.’’ Mr. Rawll appears to be somewhat shocked because at 
the meeting referred to only one hand showed for an all-electric 
house. With the present high cost of living generally, and 
the low wages paid, did Mr. Rawll expect more hands shown? 
I should like to ask Mr. Rawll whether he is receiving a large 
salary, or is he having his “juice”’ free? Please do not 
think for one moment that I am an obstructionist, because I 
am not. I have always aimed for mass, production in industry, 
but unless we create a means towards that end, the bright, 
clean, labour-saving home will never be attained. 

To be able to consider an all-electric home, prices have first of 
all to compare favourably with coal and gas, and to do this 
the whole of the electrical industry will have to be re- 
organised. . 

rom the inquiries I have made, the electric oven does not 
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compare favourably with the gas oven as far as price is con- 
cerned, and it is this factor that governs everything. When 
we are able to satisfy the ‘‘Home Chancellor of the Exchequer”’ 
on costs, then, and not until then, shall we have the all-electric 
home, and, who knows, perhaps a very short time after we 
shall see the all-electric house being built minus the chimney. 


N. Williams. 
Neath Abbey, August 28rd, 1929. 





The Late Judge J. C. Graham, K.C., B.Sc. (London). 


In the obituary notices of the death of Judge J. C. Graham, 
which occurred recently, at the age of 82, his early work 
with regard to the laying of telegraph wires in the 
Caucasus and electric lighting is not mentioned. At 
the Provisional Orders inquiry, before Colonel Marindin, 
he was counsel for the syndicate (Browne Martin, Roger 
Wallace, &c.), who applied for the Westminster Company. I 
remember as a witness (I had done much pioneer work for 
the syndicate as consulting engineer), being asked by Graham 
if I could define electricity. On my vague reply, Graham pro- 
duced my book, ‘‘ Electric Lighting,’”’ and asked: ‘‘ Do you 
understand its contents?’’ He was associated with Sir Richard 
Webster and Fletcher Moulton in many patent actions; among 
these was the protracted Lane Fox lawsuit. Relying on his 
technical knowledge he was said to have addressed, on one 
occasion, the judge as follows: ‘‘ My lord, I can put the facts 
before you, but I cannot give you the wits to understand 
them.’’ I remember calling at his chambers in the Temple just 
as a very intelligent-looking young man was leaving, and 
hearing Graham say, ‘‘ Your claims are too vague. You had 
better at once apply for fresh patents.’’ The client was the 
now distinguished Marchese Marconi. 

In 1906 Graham took silk, and in 1908 was offered simul- 
taneously the post of Controller of Patents and a County Court 
judgeship. He accepted the latter, and held office at Bradford 
and Bow. He was an Associate Member of the Institution of 
Civil Engineers until 1889, and a founder-member of the 25 


Club, 1906 
Killingworth Hedges. 
London, 8.W., August 4th, 1929. 





Standardising Wayleaves for Rural Electric Lines. 


With reference to Mr. Stevens’s letter in your issue of the 
16th inst., may I be allowed to make a few comments? This 
subject is one which I, in common with at least one other 
writer, Mr. W. W. Clarke, who inaugurated the subject, dis- 
cussed in your ‘‘ Correspondence’’ columns as far back as 
December 18th, 1925, and January Ist, 1926, and every encour- 
agement is due to Mr. Stevens, the O.L.A., and those other 
bodies which are pressing this matter. 

Reverting to the O.L.A. proposals, however, and having in 
view the very serious step which standardisation involves, I 
would suggest that there are several anomalies and points 
which require elucidation :— 

1. Has allowance been made for a support placed in what is 
now a “ pasture”’ field (Clauses 8 and 11), but which will 
later be ploughed up and then revert to Clauses 9-10 or 12-13, 
or even both, in the same year? Unless the word of the 
tenant and/or owner is to be relied upon annually, the above 
possibility will involve annual inspection by the Supply 
Authority, with consequent increased overhead charges. e 
alternative, that of permanently basing the annual payment 
upon the value of the field at the time of erecting the support, 
is both illogical and untenable. 

‘Ja. Regarding Clause 4 of the O.L.A. proposed standard, 
to some extent the difficulty which may arise in adhering to 
this clause is set out in the preceding paragraph. — 

2. It is noted that the occupier receives only one-third of the 
total annual payment. Is not the occupier, as the one on 
whom falls the expense and trouble due to the existence of the 
support, the one who should receive by far the larger pro- 
portion of the payment? The owner, unless he be the owner- 
occupier, is surely only entitled to a “‘ peppercorn ”’ acknow- 
ledgment, more especially as the expenses of book-keeping 
and other work is borne by the Supply Authority. 

3. Assuming two similar and adjacent fields, tenanted, respec- 
tively, by an occupier and an owner-occupier, we have the 
anomaly of a payment of 33} per cent. in the one case, and of 
100 per cent. in the latter case, although the conditions for 
each field may be exactly similar. te 

4. In some cases a clause is inserted in the tenant’s (occupier’s) 
agreement with the owner in which the former has the right 
to permit or disallow poles, &c., on the land which he occupies. 
Is this contingency inherent in the O.L.A. distinction between 
owner and occupier, or could not the occupier be deemed the 
owner-occupier for this purpose? There seems to be a possi- 
bility of a rental of 1334 per cent. being required to be paid 
in this case. : : é 

General.—The adoption of a variable price, depending upon 4 
the type of field, and b the line transmission voltage, will, I 
believe, lead to serious trouble in obtaining the wayleave. 
After a wide experience of this specialised work, I can affirm 
that anything which affords the slightest basis for argument or 
for definition must be ruthlessly eliminated. This is really 
the object of standardising wayleaves. In any case, what is 
the reason for these multiple prices? Can this, or any other, 
variable be justified? A 26,000-volt line will be no more 
appreciable to the owner or occupier than a 24,000-volt line 
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(and in any case the voltage may be increased at a later date). 
It is probable that the question of support or tower sizes is 
inherent in this classification, but it would then be more 
simple, and would standardise more fully, if a standard basis 
of ‘‘ area covered ’’ were adopted. 

May I, therefore, suggest that :— 

1. ‘The price per support be the same for all voltages. 

2. An average single price be determined which shall take 
into consideration all the possible conditions in which the field 
may be used. With very few exceptions, a field is, in turn, 
ploughed and fallow land, and over a sufficiently long period 
0.L.A. conditions 8-9-10 and 11-12-13 will be sure to apply to 
any one support or field. 

3. If any division is made in the annual payment between 
owner and occupier, by far the larger proportion be 
paid to the occupier. It would almost appear that the fatal 
mistake is being made of, in effect, bribing the owner to give 
the wayleave. An owner-occupier should count as an occupier 
as regards the price paid. This may seem unfair, but if space 
permitted I could easily justify the suggestion on either moral 
or practical grounds. 

4. Whatever the standard conditions may finally become, 
they are rigidly enforced, without any exception, and, if 
possible, by statute throughout the country. 

In conclusion, these remarks are not intended in any way as 
carping criticisms, because all those who have, or have had, 
to obtain wayleaves will realise how imperative it is that some 
steps should be taken to obtain standardised prices and condi- 
tions. No standard will be universally calideaions, but it is 
felt that the above suggestions are worthy of serious con- 
sideration, and that they may help to obtain more fully that 
standardised via media which wayleave negotiations require 
to a large degree. 

John A. Sumner. 

Northwich, Cheshire, August 28rd, 1929. 








Legal. 


Sequel to an Electrical Fatality. 


Tue Western Mail reports that Messrs. Baldwins, Ltd., were 
summoned at Port Talbot on August 22nd for a breach of the 
Factories and Workshops Act. 

Mr. H. W. YounGeEr, inspector of factories, West Wales dis- 
trict, who prosecuted, said that on June 8th last a fitter, 
William Allan Bishop, was kiiled on an electric crane at the 
works, and it was alleged that certain conductors were neither 
covered with insulating material nor sufficiently safeguarded. 
The electricity supply was at 440 V. Bishop was carrying 
out repairs and he was found by a ee George Church, 
dead between the girder and the platform, with his face 
against a bracket and the current not cut off. It was im- 
possible to say how the man came into contact, but it was 
agreed that the conductors were so placed that they presented 
danger to the majority of the workmen, but not to the fitters 
who had to go on the platform. It was also contended that 
proper notices had not been posted making it necessary that 
the wires should be dead before any person went there. 

GrorGE CunorcH, fitter’s helper, said that Bishop was 
tightening the bearings on the charging crane, and was work- 
ing about two feet from the trolley wires. Witness went for 
a pinion to the stores, and on returning found Bishop dead on 
the platform. Cross-examined, he agreed that there were 
notices at the bottom and top of the ladder which gave access 
to the crane stating that no one was allowed there without 
authority 

LemMvueL Epwarps, electrician, said that he did not think it 
was practicable to insulate the conductors on the platform. 

Mr. KENNETH PrEsTON, Electrical Inspector, said he visited 
the works on June 11th, and formed the opinion that the con- 
ductors were not sufficiently safeguarded, because they were 
within easy reach of men working at the top platform. 

The defence was that everything that was reasonably prac- 
ticable had been done. 

After a retirement the Mayor announced that the bench 
would give its decision in a fortnight, and that in the mean- 
time it would inspect the crane at the works. 








Published Specifications. 


Compiled expressly for this journal by a firm of Chartered Patent Agents. 
The numbers in parentheses are those under which the specifications will be 
printed and abridged and all subsequent proceedings taken 


1928. 


2,961. ‘* Lighting of luminous electric discharge tubes.” D. P. A. A. 
Kayser. February 1ith, 1927. (285,077.) 

9,531. ‘ Electrical measuring instruments and circuit arrangements for 
use therewith.”” W. Phillips and Elliott Bros. (London), Ltd. March 29th, 
1928. (316,632.) 

11,965. ‘“‘ Illuminated signalling device for motor or other vehicles.” E. 
Stapleton. April 24th, 1928. (316,524. 

13,149. “ Thermionic cathodes of high ee Siemens & Halske Akt. 
Ges. June 10th, 1927. (Addition to 381.) (291,785.) 

12,277. ‘* Arrangement for yr og ag 3 into alternating-current cir- 
cuits.” Si Schuckertwerke Akt. s. May 12th, 1927. (290,278.) 
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12,309. ‘‘ Electric fuse boards or boxes.” V. Hope. April 27th, 1928. 
(316,566.) " 4 ” 

12,593. ‘“‘ Electric protective relay arrangements.” A. Reyrolle & Co., 
Ltd., and N. Cooke. April 30th, 1928. (316,529.) 

12,64. “ Electrically-driven talking hines, gr ph » or the like.” 
K. von Dreger and A. F. Horn. November 18th, 1927. (300,622. 

12,645. ‘‘ Telephone systems.”" E, Wehren. May 5th, 1927. (289,884.) 

12,885. ‘‘ Apparatus for use with telephone systens.”” L. King and L. C 
King. May 2nd, 1928. (Cognate application 28,303/28.) (316,642. 

12,897. “* Telephone sets." Standard Telephones & Cables, Ltd., and G. H 
Nash. May 2nd, 1928. (316,643.) 

12,898. ** High-frequency signalling.” Standard Telephones & Cables, Ltd 
June 7th, 1927. (291,740.) 

12,910. ‘* Motor-car headlights and the like.”” T. D. Suddards and E 
Suddards. May 2nd, 1928. (Addition to 287,700.) (316,644.) 

12,928. ‘‘ Teieph ystems.” Aut ic Teleph M 
Ltd., and R. Taylor. May 2nd, 1928. (316,651.) 

12,965. ‘* Talking motion-picture apparatus for the synchronous recording 
or reproduction of sounds and pictures.” Electrical Research Products, Inc. 
May 14th, 1927. (290,567.) 

13,518. ‘“* Electric signalling and control systems.’”’ Siemens Bros. & Co., 
Ltd., W. H. Grinsted and S. A. Byard. May 8th, 1928. (316,688.) 

13,530. ‘‘ Methods of and means for the telegraphic transmission of pictures, 
diagrams and other impressions.” F. W. W. Baker and C. E. Green. May 
8th, 1928. (316,690.) 

3,545. 





£ 





ing Co., 


_ 13, “Amalgam cells for electrolysis." A. Carpmael (I. G. Farben- 
industrie Akt. Ges.). May 8th, 1928. (316,694.) 
14,112. “‘ Apparatus for amplifying electrical energy.’ British Thomson- 


Houston Co., Ltd. July 12th, 1927. (293,788.) 

14,357. “‘ Holders for thermionic valves and the like.’”’ C. F. Burton and 
H. Burton. May 16th, 1928. (316,708.) 

14,693. ‘* Electrical heating devices.’ T. J. Lattimer. May 18th, 1928. 


14,694. ‘“‘ Electrical immersion heating devices.’ TT. J. Lattimer. May 
18th, 1928. (316,712.) 
15,281. ‘‘ Suspension of electrical apparatus, such as electric light pendants, 


ceilirg fans, and the like.” H. Long and Associated Electrical Industries, 


Ltd. May 24th, 1928. (316,721.) 


15,727. ‘“* Electric torch or flashlight.”” National Carbon Co., Inc. June 
15th, 1927. (292,142.) 
16,304. ‘‘ Telephone systems.’ Automatic Telephone Manufacturing Co., 


Ltd., R. Taylor and C. E. Beale. June 5th, 1928. (316,730.) 

16,599. ‘‘ Thermionic cathodes for vacuum electric discharge tube devices.” 
E. Y. Robinson and Associated Electrical Industries, Ltd. June 7th, 1928. 
(316,733.) 

17,102. ‘‘ Electron-emitters and process of making same.’’ Standard Tele- 
phones & Cables, Ltd. September 12th, 1927. (297,028.) 

17,881. ‘“‘ Electric control for the steering-gear of ships and the like.” 
Siemens-Schuckertwerke Akt. Ges. June 30th, 1927. (293,031..) 

18,873. ** Switches, particularly applicable to prepayment devices for use 
with electric meters.” C. &. Fry. June 29th, 1928. (316,740.) 

19,407. ‘* Retarded overload relay for electric circuit-breakers and the like.” 
Ateliers de Constructions Electriques de Charleroi. July 26th, 1927. (Addition 
to 269,496.) (294,571.) 

,305. ‘Inductance for use in wireless receivers and like apparatus.” 
A. F. Bulgin and H. J. B. Chapple. July 12th, 1928. (316,756.) 

20,815. “‘ Application of fuse units to boards, boxes, and like carriers.” 
United Electrical Co. (Birmingham), Ltd., F. R. Pendergast and S. E. Sheer- 
man. July 18th, 1928. (316,760.) 

20, “ Limit-current electric relays for soins someting operations."” 
Maschinenfabrik Oecerlikon. August 19th, 1927. (295,709.) 

21,324. ‘* Methods of and apparatus for disintegrating obsolete or other un- 
required electric cables.” J. Anderson. July 23rd, 1 (316,763.) 

180. ‘* Electromagnetic brakes.” W. H. Scott and H. D. Wheeler. 
July 31st, 1928. (316,770.) 

23,064. ‘“‘ Attachment bolt and pender for pending bowls, shades, and 
reflectors used with electric lamps, and for like uses.’ W. J. Charles. 
August 10th, 1928. (316,778.) : 

234. “ Tapping device for electrical furnaces.’ Siemens & Halske Akt. 
Ges. December 14th, 1927. (302,305.) 

23,662. ‘* Phototelegraphy.” L. H. Maskell. August 16th, 1928. (316,784.) ~ 

25,451. “ Process for the manufacture of electric heating bodies, in parti- 
cular heating plates agg be conductors inside insulating material." Voigt 
and Haeffner Akt. Ges. ptember 5th, 1927. (296,707.) 

25,509. ‘* Electric mine-fuse.””. N. Schmitt and O. Schmitt. September 5th, 
1928. (316,798.) 

26,538. ‘* Electric condenser.”” Elektrizitats Akt. Ges. Hydrawerk. Septem- 
ber 21st, 1927. (297,425 : 

26,678. “* Two-valve wireless receiving set.’ H. C. Wilson. September 
18th, 1928. (Cognate application 29,649/28.) (316,805.) 

27,492. “Electric steam generators."’ British Thomson-Houston Co., Ltd. 
September 26th, 1927. (297,742.) f 

666. “* High-tension electric switchgea. with arc extinguishing by com- 
pressed air.’’ Siemens-Schuckertwerke Akt. November 7th, ° 


300,170. 
30,699. “Gaseous glow-lamps.” British Thomson-Houston Co., Ltd. Octo- 
ber 15th, 1927. (298,906.) 
31,093. ‘‘ Double squirrel-cage motors.” Siemens-Schuckertwerke Akt. Ges. 
November 9th, 1927. (300,237. 
895. ‘* Dynamo-electrie machines.” J. C. Macfarlane and W. A. Mac- 
farlane. November 27th, 1928. (Patent of addition not granted.) (316,829.) 
37,580. ‘‘ Conductor clamps.” K. . Hawley. December 23rd, 1927 
(302,921.) 





1929. 


43. “ Picture and the like + %~ apparatus.” Telefunken Ges. fur 
Drahtlose Telegraphie. February 8th, 1928. (305,625.) 








Trade Mark Applications. 


Tue following are among the recent applications for British 
trade marks. Objections against any of the proposed marks 
may be lodged within one month from August 2Ist, 1929 :— 


Excelsior (lettering and anes. No. 501,047. Class 6. Electric vacuum- 
cleaning machines.—Excelsior Electric Cleaner Co., Ltd., 112, Strand, W.C.2. 

Sphinx (lettering and design). No. 491,855. Class 8. Radio transmitting 
and receiving apparatus and parts thereof, &c.—Parlophone Co., Ltd., 1, Broad 
Street Place, ECS. 

Electratap. No. 502,305. Class 8. Thermostatic, vacuum or other apparatus 
for controlling electrically-heated . pp Raceapede Birka Regulator, 
Norway House, 21, Cockspur Street, S.W.1. : 

Micro-Perophone. No. 503,943. Class 8. Sound reproducing apparatus, and 
parts thereof, radio-telephonic apparatus, and oo. apparatus in 
combination with gr ph —Peroph Ltd., 76,78, City Road, E.C.1. 

Derite. No. 505.120. Class 8. Electric cables.—Derby Cables, Ltd., Alfreton 
Road, Derby. 

Biogranic, No. 504,138, and Triogranic, No. 504,139. Class 8. Instruments 
and apparatus for use in —_—T and telegraphy.—Igranic Electric Co., 
Ltd., uf, Queen Victoria Street, E.C.4. ; S 

Vitenam. No. 504,054. Class 13. Gas and electric light fittings, reflectors, 
shades, and parts thereof, &c.—Elm Works, Ltd., Summerstown Road, Tooting, 
S.W.11. 

Mico. No. 502,624. Class 50. Electrical insulating materials.—Micanite and 
Insulators Co., Ltd., Empire Works, Blackhorse Lane, Walthamstow, E.17. 
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New Work for Contractors. 


| Particulars of new works and _ building schemes for the use of electrical installation 
contractors in search of work and all interested in the sale of electrical 
and allied plant and other products. 


Publication in this list is no guarantee that electrical work is 
definitely included. Alleged inaccuracies should be reported 
to the Editors 


ADDISCOMBE.—34 houses, Shirley Avenue; Paish, Tyler and 
Crump, East Croydon. 

AMPTHILL.—Housing scheme (52), for the R.D.C.; surveyor. 

ALCESTER.—Re-erection of works, for the Eclipse Cabinet 
Co. (£20,000). 

BIGGIN HILL (Kent).—Extensions to aerodrome, including 
quarters for 500 men and 50 officers; Anglo-Scottish Con- 
7 ee Co., Ltd., contractors, Queen Victoria Street, 


BOLDON.—Elementary school (£18,000); Durham county 
architect. 

BOLTON.—Market buildings and offices (£135,813), for the 
T.C.; borough engineer. 

BOURNEMOUTH.—Hall, gymnasium, laboratories, &c., at 
girls’ school; borough engineer. Council chamber and 
extensions, town hall buildings; borough engineer. 
Flats, shops and garages, Stafford Road; C. R. Blissett. 
Shops and dwellings, Southbourne Road; H. Whiting. 
Church, Priory View Road; Richmond Hill Congrega- 
tional Church trustees. 

BRIGHTON.—Mental institution; Corporations of Brighton, 
Croydon, Eastbourne, and Hastings. Operating theatre 
block (£15,000), for the Governors of the Royal Sussex 
County Hospital; secretary. 

BUCKS.—Mental colony; Bucks., Oxfordshire, and Reading 
local authorities. 

CAERPHILLY.—Church, Crescent Road (£10,000); F. Hol- 
combe & Sons, builders, Cardiff. 

CHESTER.—Seven shops, Handbridge estate (£7,996); T. 
Boddy, Broughton. Conversion of sale rooms, St. John 
Street, to public library, city engineer. 


CLARKSTON .—Police station; Renfrew C.C. 


CONISBOROUGH (Yorks.).—Additional 54 houses, for the 
U.D.C.; surveyor. 

CROYDON.—Extensions, premises, Middle Street and Surrey 
Street; Grant Bros., High Street. Nurses’ home, May- 
day Road; Berney & Son, for Board of Guardians. Ex- 
tensions, Ruskin Hall, Wellesley Road; R. Tinkler, for 
Ruskin House, Ltd. 

CUMNOR.—School (200 places); Berkshire E.C. 


DARLINGTON.—School (880 places), Henderson Street, for 
the borough E.C.; H. Hopkins, clerk. 


DERBY.—Additional 500 houses, Allestree, for the T.C.; 
borough surveyor. 

DONCASTER.—Nurses’ home, Royal Infirmary, for the Board 
of Management; secretary. 

DOUGLAS (Istz or Man).—Extensions, Villa Marina (£42,000), 
for the T.C.; Mr. Mawson, architect. 

EASTBOURNE.—Library, Elm Grove; borough engineer. 

EAST GRINSTEAD.—Additional housing scheme (40 to 50), 
for the U.D.C.; surveyor. 

FLEETWOOD.—Re-erection of portion of Burn Naze Works, 
for Imperial Chemical Industries, Ltd. 

FULFORD (Yorxk).—Church day schools (£7,000); Penty 
and Thompson, architects. ’ 

GILDERSOME.—Housing scheme, Vicar Street; surveyor to 
U.D.C., Council Offices. 

GLASGOW.—Further 756 houses, Aikenhead estate; Western 
Heritable Investment Co., Ltd. 354 houses, Ashfield 
estate; housing director and trade contractors. Welfare 
centre, Glenbar Street: city engineer. Eight-storey 
blocks of flats, Great Western Road; Breeze, Paterson 
and Chapman, for Messrs. Mactaggart. Elementary 
school, Ruchill; Education Committee. 

GUNNERSBURY (Mrippiesex).—Church; R.C. Rural Dean. 

HALIFAX .—Office block, Kingston, for John Whitaker and 
Sons, Ltd.; Crossley & Ratcliffe, Hanson Lane, builders. 

HANLEY.—Café additions, Regent Theatre, Piccadilly; Pro- 
vincial Cinematograph Theatres, Ltd. Alterations, Lamb 
Street; Barclays Bank, Ltd. 

HORNCHURCH (Essex).—Houses (46), Fairkytes Avenue, 
for E. G. Bratchell & Son. Houses (58), Grenfell Avenue, 
for N. Eyre. Houses (26), Cryatal Avenue, for G. 
Marchant. 


IRISH FREE STATE (Droumconpra, Co. Dusiin).—National 
schools, Home Farm Road; W. H. Byrne & Sons, archi- 
yy 20, Suffolk Street, Dublin (returnable deposit of 

3s.). 

(CARLOW AND KELVINGROVE).—Electric wiring installation in 
mental hospitals, for the Committee of Management; 
MacEntee and O’Kelly, consulting engineers, 23, Upper 
O’Connell Street, Dublin (returnable deposit of £2 2s.). 

(MoUNTMELLICK, QUEEN’s Co.).—County Home, for the 
County Board of Health (£30,000). 

(Toomevara, Co. TippeRARY).—National school at Clask; Rev. 
J. Claney, parish priest. ‘ 

LEYBOURNE.—Oonversion of mansion into mental insti- 
tution (£5,736), for Kent C.C.; J. A. Davison, builder, 
West Malling, Maidstone. 

LONDON (Norsury, 8.W.).—48 garages, Pollards Hill South; 
F. Salmon, Stafford Road, Wallington. 

(St. MARYLEBONE, W.).—Flats, Maida Vale and Hall Road; 
John Knox & Dyke, Ltd. Building, Great Portland 
Street station; C. W. Clark. Building, Oxford Street, 
Orchard Street and Granville Place; Treherne & Nor- 
man. 

MANCHESTER.—Premises, Slade Lane and Portland Road, 
for Martin’s Bank, Ltd.; G. Macfarlane & Son, Ltd., 
New York Street, Chorlton-on-Medlock. Electric light- 
ing and ne, installations at sanitorium for Royal 
School for the Deaf, Chester Road, Old Trafford; W. 
Thorpe & Son, Ltd., Chester Road, Cornbrook, builders. 


MARTON.—Small holdings (48 acres); West Riding C.C. Agri- 
cultural Committee. 

MID-ATHOLL.—Public hall and reading room; Erskine Thom- 
son, architect, Perth. 


NORTHALLERTON.—Post office, for H.M. Office of Works, 
King Charles Street, S.W. (returnable deposit of £1 1s.). 


NORTHFLEET.—School (200 places), for Kent E.C.; E. Salter 
Davies, director of education, Sessions House, Maid- 
stone. 

NOTTINGHAM.—Church; trustees, Queensberry Street, Bap- 
tist Church. 

ORRELL.—School (400 places), for Lancs. E.C.; director of 
education, Preston. 

OXFORD.—Church, Pile Road ; Building Committee of Temple 
Cowley Congregational Church. Warehouses, Summer- 
town, for the Clarendon Press. 

PAIGNTON.—Extensions, Palace Hotel; proprietors. Ex- 
tensions, Hydro Hotel; proprietors. 

PORTSMOUTH.—Housing scheme, Eastern Road; city en- 
gineer. Adaptation of Cumberland House as museum; 
curator. 

READING.—Electric lighting and heating, infirmary ex- 
tensions, for the B.G.; Wayne Morgan, nae Roe 
neer. Works extensions, Earley Place, Minster Street, 
for Knill & Sons. 

ROMFORD.—Ward block, hospital (£33,677), for the B.G.; 
S. E. Adams, builder, Westcliffe, Southend-on-Sea. 
SOUTHAMPTON.—Re-erection of residence, Brook, for Sir 

Arthur Conan Doyle. 

STOCKPORT.—Telephone exchange, Great Moor, for H.M. 
Office of Works, King Charles Street, London, S.W. 

STOKE-ON-TRENT.—Sanatorium, Wooton Hall, near Den- 
stone; medical officer of health. 

TUNBRIDGE WELLS.—Alterations, 45-51, Calverley Road, 
for F. E. Noakes, Ltd. 

WESTON-SUPER-MARE.—Secondary school, for Somerset 
E.C.; director of education, Weston. 

WHITEHAVEN .—Additional 82 houses, for the T.C.; borough 
surveyor. 

WHITGIFT.—Small holdings (300 acres); West Riding C.C. 
Agricultural Committee. 

WHITTLESEY.—Housing scheme (24), for the U.D.C.; H. W. 
Hawkins, surveyor, Fletton (returnable deposit of 
£1 Is.). 

WIGAN.—Buildings at Wrightington Hall, for Lancashire C.C. 
Tuberculosis Committee (£148,000); builders, J. A. Mile- 
stone & Sons, Ltd., Wallasey Road, Wallasey, Cheshire. 
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